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ABOLISH ALL PROHIBITIVE LIQUOR LAWS. 
By APPLETON MORGAN, 


T= creation of crimes by means of statutes providing for 
their punishment has generally proved itself bad policy, In 
the days of Henry VIII it was the maxim that “a tinker was a 
rogue by statute”; and in Queen Elizabeth’s time actors and 
“ stage-players” were put into the same category as tinkers, But 
it came in time to be understood that the soldering of tin kettles 
was not a crime because a tinker here and there had robbed a hen- 
roost, and that the profession which had produced a Shakespeare 
was not, by any salutary public policy, a criminal profession, 

The absolute, unqualified, and distinguished failure of all laws 
for the abolishment of the traffic in liquors is speedily convincing 
even the most sanguine prohibitionist of the expediency of wiping 
them from every statute-book in the land. Their failure has not 
been so much a protest against interference with the personal 
liberty of the citizen as an illustration of the venerable maxim 
that.no law can exist without, or can survive, a reason for its 
existence. These laws, indeed, never had any adequate or logical 
reason for existing at all, They have had their origins always 
and without exception in sparsely settled communities where per- 
sonal liberty was so absolute and unquestioned that it became irk, 
some, where liquor was almost unknown and the user of it a curi- 
osity, and where the only knowledge of the horrors of intoxica- 
tion the village possessed was derived from itinerant temperance 
orators who dilated upon the terrible consequences of the rum 
habit to a roomful of tearful old women, none of whom knew the 
taste of liquor or of anything stronger than green tea, The early 
Puritans of New England, who enacted the most ferocious of blue 
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laws, who would not let a man step over a stone in his path or 
kiss—not his neighbor’s, but his own—wife on a seventh day, no 
more thought of prohibiting the drinking of liquor than of prohib- 
iting the preaching of eight and ten hours’ sermons. When they 
settled a town, they built, first of all, a meeting house and, next 
to it, a jail. The jail was for those who did not want to go to the 
meeting house. But the pint of “new” rum per laborer in the 
hayfield was as much a matter of course as the minister’s madeira 
or sherry, or the magistrate’s metheglin or eggnog or toddy. In the 
wainscoting around every fireplace was the sunken toddy-shelf to 
be drawn out of evenings, and when a meeting house was to be 
raised, the community were expected to drink as freely as Heaven 
had blessed them in good things or the means to pay for them. So 
lately as 1804, when the frame of the new meeting house in Brim- 
field, Mass., was to be raised, the town voted $121.22 for “rum, 
sugar, brandy, lemons, and wine” for the occasion. And there 
are but few towns in Massachusetts that are smaller than Brim- 
field. The Puritans, in their courts of justice, cited edicts and 
precedents, not from the reporters, but from the Pentateuch, and 
sent men to the jail or to the gibbet according to the laws of Reho- 
boam or Jeroboam. But, because the sons of Rechab drank no 
wine or strong drink, it no more occurred to them to forego wine 
and strong drink themselves than it did to forsake their substan- 
tial frame dwellings and camp out because these same Rechabites 
had forsworn houses and lived in tents on the plains of Arabia 
thirty centuries previously ! 

Liquor is legitimately and logically a subject of excise,and ex- 
cise laws, which may operate in rem—that is, against the thing 
itself—are proper and constitutional. But it would puzzle writers 
upon constitutional law to find an origin for4aws prohibiting the 
manufacture or purchase or sale of an article of commerce, 
though laws regulating- all three are neither unconstitutional nor 
improper. Besides unwritten and written or statute law, there is 
also what is called the “ police power” of a state or a community, 
that is, the power of keeping the/public peace. All three of these 
jurisdictions may deal with the/individual out of whom too much 
liquor may have made a law-breaker. That is to say, the drunk- 
ard has fractured the unwritten or moral law by breaking the rule 
of temperance in all things. He has broken the written law by 
becoming a public nuisance or a public charge, and the ‘police 
power of the State may lay hands upon him and lock him up for 
being disorderly, or for lying drunk and so blocking up the public 
streets that orderly persons may not pass and repass. But in what 
manner or form the commodity we call liquor has broken or come 
under the penal force of any one of’ these three jurisdictions, it is 
difficult to imagine; and, therefore, because this is a hard ques- 
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tion to answer, it is difficult to find a legal or logical origin for a 
prohibitory liquor law. Publicists assure us that all salutary lews 
and statutes which have proved to be for the general good are 
found to have invariably come from a demand for protection, or 
for warrant from an individual or a class asking either for pro- 
tection or for franchise to benefit the state and himself by carry- 
ing on some useful business, art, or trade; or they have been en- 
acted for the raising of revenue, or (as I have said above) for the 
conservation of the public peace. But not of such have been the 
origins of the various statutes against the selling of liquor which 
are borne on, the statute-books of a great many, indeed of most 
of, our American States. These laws, when not copied verbatim or 
adopted substantially from other States—as the Kansas law was 
copied from the Maine law—have originated, not with a class of 
citizens who asked for protection, but with a class who proposed 
to protect some other class against its will. I fancy it would 
be difficult to find a prohibitive liquor law which was not in the 
first instance proposed by one who was himself either a teetotaler 
by preference, or one without himself any taste for anything 
stronger than water, and therefore without the slightest practical 
experience of the evils of intoxication ; or by one whose knowledge 
of the terrors of liquor-drinking came at second hand from the 
description of the itinerant “ temperance” orator; or possibly by 
witnessing the effects of the abuse of liquor upon some weaker- 
minded brother. In other words, it was exactly as if all the per- 
sons who preferred to go to bed at nine o’clock should revive the 
old law of curfew and get it back upon the statute-books; or, as 
if all those who loved to go to ‘Sunday school should legislate to 
make it criminal not to go to Sunday school, So far as the records 
go (and I consult only those published by the prohibitionists 
themselves), not one single proposition for the policy of prohibit- 
ing the sales of liquor has originated from a demand for protec- 
tion, or from cause of necessity, or even of expediency; or in a 
locality where the evils of such sales were apparent or largely ex- 
perienced, or indeed experienced at all. In a rural community, 
however, absolutely without amusements, where personal liberty 
resembles, as somebody has well said, “ the desolate freedom of the 
wild ass,” and so becomes absolutely irksome—where a man with 
a theory or a crank with a hobby is welcome as a diversion—it is 
necessary to burrow in unusual paths for a relaxation, In such a 
precinct as this, a proposition to forbid somebody something, to 
prohibit something—it might be the wearing of crinoline or of 
birds in ladies’ hats, or card playing, round dancing, Sunday news- 
papers, or the eating of animal food—anything, so long as it is 
something any one enjoys—will become fortuitously popular. 
Any one of the above would furnish a topic for conversation, a 
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call for a conference in the meeting house after singing school, 
- might appear in the choice of a selectman, or in the election for 
the Assembly member, and so speedily become “ practical poli- 
y tics,” especially in a State where a Governor is chosen every year, 
{ and so which lives in a state of perpetual gubernatorial canvass! 
\ f laws preventing the sale of liquors should be demanded in a 
petition of those who used and habitually purchased liquor, but 
| who desired to be relieved from the temptation of purchasing it, 
a wise public policy might have decreed that the petition prevail. 
Or, if the best sense of the most enlightened citizens of a com- 
munity (and it is usually its most enlightened citizens who best 
appreciate the value and understand the judicious use of liquor) 
had felt the need of a law prohibiting the sale of cheap and 
poisonous adulterations of liquor to those who were unable to 
buy the pure article and whose healths were being deteriorated 
thereby—in any one of these cases these laws might have wisely 
been forthcoming, under a general pursuit of the greatest good 
for the greatest number. But for the non-users and non-pur- 
chasers of liquor, finding themselves in a majority, to resolve on 
their own motion that the minority of their fellow-citizens needed 
a protection, for which they had not asked, from temptations 
against which they had not protested, but which were not temp- 
tations to the majority, savors rather more of what old Butler 
characterized as “compounding sins one had a mind to by damn- 
ing those ones not. inclined to,” than of legislation for the greatest 
good of the greatest number; of paternal rather than of popular 
government ! 

Once originated, however, the history of the paternal prohib- 
itive liquor law is invariable—namely, its appearance in local 
politics, then in State politics, and so on, up to the dignity of a 
balance of power, where the numerical insignificance of the sup- 
porters became a tower of strength, and the supporters themselves 
grew to have fat things at their disposal. The earliest liquor 
law I can find, for example, grew out of some letters begin- 
ning on February 15, 1832, in a local newspaper* in Essex 
County, Massachusetts; certainly at that time one of the soberest, 
most law-abiding and church-going communities in the world; 
whence it was carried by one of the letter-writers, who became a 
member of the Maine Legislature, into that learned and economic 
body. If there was a State in our Union of States, at that date 
almost Arcadian in its innocence, where the foot of the tempter 
and the setter of snares, or the sybarite, or the debauchee were 
unknown, that State was Maine! And yet from the immaculate 

vicinage of Essex County, Massachusetts, to the virtuous State of 





* The Salem Gazette. 


a omer caetnttee = 















































Bates edie Mpa p 


A Fe tenis 58 
atc AEE PW 











or, 
Be 
io 
Fd 
Ye 
. 























ABOLISH ALL PROHIBITIVE LIQUOR LAWS. 581 


Maine, the policy.of prohibiting that which did not exist, of pro- 
tecting the few from temptations which had no attractions to the 
many, flew on the wings of oratory and became fixed by the edicts 
of legislation. Into the older community, Essex County, it may 
be feared that Satan has entered! But the sovereign citizen of 
the State of Maine still lives on, in comic slavery to its prohibitory 
liquor law—a law indeed marvelous to behold, and a sight for the 
nations of the earth; alternately sending its citizens to jail for 
being free men, and rewarding them for becoming slaves! Under 
the malign influences of the Essex reform the State of Maine 
has introduced into its economy a new. industry, that of the 
“smeller.” Its extraordinary courts and constables and special 
magistrates, its bailiffs and petty officers who earn salaries on the 
pretense of enforcing laws which none of themselves, and prob- 
ably no officers of the State or of its courts, from chief justice 
to tipstaff, thinks of observing, are legion. Of the published 
volumes of its reports the bulk are ponderous decisions on and ex- 
pounding of its peculiar blue laws, which read between the lines 
like statutes of the Grand Duchy of Gerolstein! And for all 
this the intelligent citizens of Maine pay the bills and dodge the 
laws as well as they can! Sixty years or so ago, when the Essex 
law crawled into Maine, surely, as I have said, it was a virtuous 
and an Arcadian State. At present, whether it is more temperate 
than any of its sister States, whether there is less immorality, 
drunkenness, and crime therein than in any other State in the 
Union, the citizens of Maine are not fond of expressing an opinion, 
and doubtless the less said the better! It is to be added, more- 
over, that the Essex County letter-writers who thus builded 
better, or worse, than they knew, did not themselves propose a 
total prohibition from the sale of wines, ales, and other vinous or 
malt liquor, but one solely from the sale of ardent spirits, and of 
this only a mild restriction (a sort of “jug law”)—that is, that 
spirits should be sold only to prevent the public drinking in rum- 
shops and bar-rooms, and the public spectacle of intoxication and 
brawling which so often resulted (and that what they sought is ~ 
desirable to-day, as desirable as then, nobody can deny). But the 
idea that a gentleman who desired to use ardent spirits could not 
first purchase them, it is simple justice to the writers of the let- 
ters to say, did not present itself to them at all. When the mat- 
ter got into the Maine Legislature, however, whether because the 
distinction between wines and liquors was too subtle or from other 
causes, that distinction disappeared. As the pure and simple 
prohibition of the sale of any liquor, even of domestic manufac- 
tured cider, it became a law; the prohibition has since been writ- 
ten into the Constitution of Maine itself, until that State has be- 
come a Commonwealth of law-breakers not only but of constitu- 
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tion-breakers, for the law against selling has become a law against 
manufacturing, and so against purchasing. And all these laws 
have been written in the Constitution of the State itself, and the 
citizens go on buying, selling, and purchasing, with a pretense of 
surreptitiousness that, comic as it all is, keeps buyer, seller, retailer, 
and purchaser alike in breach of the statutes in secula secu- 
lorum ! 

But, from whatever source or sources ingrafted upon a long- 
suffering community, no honest student of these laws can deny 
that they have had one of three effects, if not all three of them 
namely, (1) to increase the demand for, while deteriorating 
the quality of, the supply of liquors; (2) to stimulate the inge- 
nuity of the subject in evading the law itself, if not to produce 
the appetite for liquor drinking where it existed not before; or 
(3) to give to the visionary or “ crank ” class in a community polit- 
ical balance of power—that is, an absolute even if a temporary 
power. In other words, prohibitory liquor laws are dangerous 
to the physical, moral, and political health of a community: to 
the physical health, by inducing venders who can not afford to sell 
pure liquor at the risk of the penalty, but who can not well resist 
the temptation in view of the enormous profits of selling cheap 
and vile mixtures at the enhanced prices for pure liquor, to keep 
their poisons on sale ; to the moral health, by making honest men 
law-breakers (with the dangerous tendency of the law-breaker in 
petto toward law-breaking in extenso, which the writers of moral 
poetry, from Dr. Watts up, have versified about until the memory 
of man runneth not to the contrary); and to the political health, 
by putting power into the hands of dangerous classes, the theo- 
rists, the “cranks,” and the people with “missions” and visions 
as to reforming the world! (It might be added, perhaps, that 
these laws offend the religious sense, for in some States, as in 
Maine and in Kansas, the use of wine for the’ sacrament has been 
held a violation of law. But this aspect we are not at preset 
discussing.) And all this in addition to the fact that prohibitory 
liquor laws are, always and everywhere, an infringement of the 
liberty of the subject, in opposition to the inalienable rights of 
life, liberty, and the pursuit of happiness which it is the business 
of constitutions to decree and of States to secure. 

Drunkenness is a crime in itself and the fruitful mother of 
other crimes, and with it the criminal law should deal. But no 
commercial law or municipal law, no form of civil (as distin- 
guished from criminal) law has anything to do with crimes: 
The legal maxim, as old as civilization, that one must so use his 
own as not to injure his neighbor, takes ample care of the liquor- 
seller who sells liquor to one who he knows will do violence or 
wrong under its influence. Let the criminal law, then, attend to 
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the case of the drunkard and of the rumseller who will knowingly 
make his feeble or hereditarily weak fellow-man a drunkard. But 
as there is no commandment in the decalogue, “ Thou shalt not 
sell liquor,” it is not in the unwritten law, and so can not justly, 
equitably, or legally be put into written law. That it is ever put 
there means some ulterior object, or if not an ulterior object al- 
ways, certainly always it means, because it always has, an ulterior 
effect. 

But prohibitory liquor laws have still another and ulterior ef- 
fect, to wit: They beget an exaggerated oratory and an appetite 
for sweeping statements which, by the cultivation of false statis- 
tics, becomes absolute dishonesty, and so a burden upon and ‘a re- 
proach to public morals, For it is quite as heinous a sin, in the 
court of conscience, to lie about the number of persons who have 
died from using liquor as it is to lie about the amount of one’s 
collections for charity, as did Ananias, or about the valueof one’s 
farm to the autumnal assessor, And yet another, more of an eco- 
nomical than a moral consequence, perhaps, might be catalogued. 
It has become in some communities practically impossible to dis- 
cuss certain important questions. For example, it is to-day prac- 
4 tically impossible in many quarters of this fair land to discuss so 
important a question as the effect of alcoholic liquors upon the 
human system. Impossible, I say, for no sooner is such a question: 
broached than the most tropical statements, backed by the glassy 
fascination of enormous round numbers, would be hurled at the 
general public until the modest man of science, and science itself, 
are put to rout. This writer himself heard, in the Columbian 
year and from a Columbian orator, the following masterpiece of 
statement, to wit: “The champions of slavery, having declared 
. their purpose to shatter the Union, withdrew from Washington 
% and opened fire from without. Not so the liquor power. It plants 
its cannon, charged with hell’s dynamite (enough of them to 
stretch in a line from this spot to the homes, the churches, the 
schools of the people); and there, sheltered and protected by the 
strong arm of the Government, the work of destruction goes 
mightily on among Americans; every five years there is an array 
of dead as a consequence equal in number to those killed on both 
sides in the civil war.” By a coincidence, these words were ut- 
tered at a time when the courts of the State of New York had 
been several months, and at an expense of several hundred thou- 
sand dollars’ worth of high-priced*expert testimony, trying to as- % 
certain whether Mrs, Carlyle Harris died of morphine poisoning, 1 
and was beginning to make an equal outlay to find if Mrs, Dr. a 
Buchanan had died from the effect of morphine or atropine, 
And yet, here and meanwhile, this glowing orator announced that 
not one more nor one less than a million human beings had; in the 
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five years past, perished from being poisoned by liquor—by alco- 
hol, an extremely mild toxicant that in some form or other chem- 
ists tell us exists in almost all our food, solid or liquid! Did it 
not, perhaps, occur to the orator, or possibly to another of his au- 
dience besides the present writer, that in the million of cases as- 
sured, say in two or three, even in one of them, a latent or contrib- 
uting cause might possibly have mitigated the responsibility of 
this murderous alcohol; that one of those million of men may 
have been, perhaps, indiscreet in something else besides drinking 
beer, or had somewhere latent in his system some congenital or 
local contributive cause; or perhaps had met with some accidental 
incident to his alleged untimely taking off ? 

But this is a single sample only of the intemperance, not to 
say the voluptuous dalliance with tropical statistics, of the pro- 
hibition orator, who asserts that liquor has slain more than 
wild beasts, than wars, pestilences, famines and even deluges 
and Johnstown floods (which latter, by the way, were bursts of 
water and not of alcohol, which therefore has not, even in the 
mouths of prohibition orators,.achieved the record of water, 
which certainly did wreck Johnstown, and which, according to 
Holy Writ, in one case did actually destroy the whole world). 
Indeed; nothing is more common upon their lips than the maxim 
“Liquor destroys both body and soul.” But if the annual 
deaths actually and beyond question traceable to liquor were 
arrayed against the annual mortality (which is said to be a con- 
stant figure indifferently as to wars, famines, tidal waves, and 
the like cataclysma), it might be disputed as above if liquor 
always destroys the body, while as to the soul what mortal can 
depose and say? The danger of the tropical statement which 
appears to be inseparable from prohibition politics, however, is a 
very great one. Falsehood is falsehood and lying is lying, even 
in the mouths of lecturers and reformers; and temperance is a 
cardinal virtue in speech as well as in liquor drinking. Were 
such opulent misrepresentation and dishonesty confined only to 
the so-called “temperance” orators or “ reformers,” it would be 
bad enough, as teaching looseness and unreliability of statement 
and an irresponsibility of language, which would be and is dan- 
gerous to any community at large. But not only the tramp and 
the circulating itinerant, but eminent men, men of brains and 
personal worth, whose influence for good in their own neighbor- 
hood might be:very large, are often so warped in their very 
fiber by this sort of misfortune as to become incapable of see- 
ing things as they are—dealers in untruth, wrapped in untruth 
as in a garment. I havé in mind one eminent gentleman, a 
man of large affairs and of otherwise unblemished integrity, 
who has the misfortune of being a prohibitionist leader, and 
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the author and supporter of many prohibitionist statutes. As 
the standing chairman of a committee in the Legislature of a 
certain State to report annually as to the value and the opera- 
tion of these statutes, his reports are invariably enthusiastic as 
to their great value, as to their effect in closing liquor stores, 
and in making drunkenness almost unknown. And this in the 
teeth of the facts, which everybody else admits, that these stat- 
utes are stupendous failures, that they have multiplied the 
number of liquor shops, and added to whatever harm they are 
capable of by disguising them as “ pharmacies,” “ groceries,” or 
other sorts of shops, and that they have enormously increased, 
almost squared, the number of inebriates reported before their 
passage! Nobody impeaches or dreams of impeaching the state- 
ments of this dear old gentleman, nameless here for evermore, who, 
foolish and fond and lovingly proud of his statutes, can see noth- 
ing but utility and salvation in them! But, all the same, it is an 
actual wrong, and in time it will be surely an actual damage to 
the Commonwealth that its intelligent citizens can so deliberately 
misstate facts. If its best citizens can not tell the truth on public 
matters, what can the Commonwealth expect of its masses? — 
But everybody knows that drunkenness is a curse, and if we 
abolish all prohibitive liquor laws how shall the curse be removed ? 
To enact a law compelling every man, woman, and child to drink 
a pint of whisky—or its equivalent in other spirits, or in vinous, 
or malt liquors—daily, might indeed do it. But such a law would 
probably be impossible to propose in a legislative body—cer- 
tainly impossible to pass to a final reading. The question can 
not probably be answered at present. Most things, however, 
; have their limit of value. And it might be a question whether 
* even the soul of a drunkard were worth saving at the expense of 
the liberty, the morals, and the health of an entire community. 
But something very near to an answer can, I think, be approxi- 
mated. Let us enforce the common law we have, and make it 
“common” indeed; and forbear to pass statutes against which the 
sense of justice of the enlightened community rebels, and which 
can not be enforced, or whose enforcement is only, and can in the 
nature of things be only, a sham. Let us wipe out forever from 
every statute-book in America those prohibitive liquor laws 
which an experience of sixty years has proved to be worse than 
worthless, and even worse than useless, because they not only can 
not be enforced, but enlarge, by stimulating, the alleged evils they 
pretend to abolish! These laws emphatically have not lessened 
the manufacture, sale, or consumption of liquor. There are not 
to-day ten times as many people in the country as there were on 
January 15, 1832. But, unless figures are as unreliable as the 
temperance orators themselves, there are many hundred times as 
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many liquor stores and shops for the public drinking of liquor in 
our fair Jand as there were upon that date. Various causes have 
doubtless operated to produce this enormous increase, But one 
. cause which may have done its contributive share toward the 
result, perhaps, is that, under rigid statutes, any moral obligation 
not to use liquor which may have existed on January 15, 1832, has 
become a sort of moral obligation to use it as a sort of Declaration 
of Independence of laws which interfere with the personal liberty 
of the subject; which exist not by consent of those whom those 
laws govern, but by the consent of those whom they do not gov- 
ern, and who never come within their operation; whose prosecu- 
tion, since it can only be achieved by recourse to the services of 
the spy, the informer, and the “smeller,” is persecution, and tends 
to bring all law into contempt and into public disgust. 

That these laws do exist by reason of the judgments of appel- 
late courts (even the Supreme Court of the United States having 
affirmed their “ constitutionality ”) is not to militate against their 
injustice or their inconvenience. Those decisions are not as to the 
expediency, but only as to the technicality, of these statutes; all 
that those decisions amount to is that as between the individual 
—the citizen—in their breach, and the State, the State has a right 
to enact the law under its special (State) Constitution, and that 
the question of internal traffic—so long as it is not interstate traf- 
fic—is not one with which the Federal jurisdiction concerns itself. 
Legally a State has a right to do what it will within its own 
boundaries, so long as it does not interfere with the rights of its 
neighboring States or violate the Federal Constitution. And 
however absurd its local statutes may be, once legally enacted 
they must be reviewed at the polls, not in the Federal courts. 
But there is a question beyond the polls. 

Laws are for the greatest good of the greatest number, at 
least in republics, where the paternal jurisdiction of States is 
not invited and will not be tolerated. Granting everything that 
can be said as to the bad effect of liquor itself, every logician 
will admit that if it can be proved that in a single instance 
or class of instances the effect of liquor is salutary, that it 
cures as well as kills (as, for example, in a case of partial 
drowning or of rattlesnake bite), then to prevent its sale is not 
only illogical but oppressive; A law can not be judged as be- 
nign or harmful accordingly as it is negatively inoffensive. If 
in a single instance it refuses to save life, then it has ceased to 
operate benignly and has commenced to operate fatally. No law 
can exist without a reason for its existence, and when the reason 
for it fails the law disappéars. But when a law operates not only 
unreasonably but fatally, there should not be much hesitation as 
to its doom. It isillegal. And this is another case where liquor 
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laws are dangerous to the community—namely, they might pre~ ~ 
vent the purchase of enough liquor to save a human life. As it 
is, there are rural communities, not a thousand miles from the 
metropolis of New England, where the apothecary will refuse 
(and in my own experience has refused) to sell the mother of a 
sick child enough alcohol to light a spirit lamp to warm the little 
sufferer’s sustenance on a summer night at a strange hotel, where 
no other artificial heat could be procured! This same apothecary 
could sell Paris green by the pound for the destruction of alleged 
potato bugs, or morphine, or arsenic, or any other poison on pres- 
entation of a scrap of paper beginning with an “B,” and signed 
by any scrawl which the writer might choose to affix, and call it 
the signature of a physician. Our apothecary that night was 
illogical and dangerous to the community, not by instinct or by ~ 
choice, but by the virtue of the laws of his State—by the laws, as 
it happened in the case I have in mind, of the noble old Common- 
wealth of Massachusetts! 

But we have not closed the catalogue yet; there is still an- 
other, and this by no means a slight, evil, which is caused to the 
community by prohibitive liquor laws, which might be called, 
perhaps, the intellectual evil which they work. This is the 
begetting of the very general horror of wines, spirits, malt 
liquors, and other drinkables of more or less vinous character, 
which is allowed to prevail, not only, but is sedulously and per- 
petually cultivated in certain communities, until very young 
people are apt to consider themselves as virtuous paragons sur- 
rounded by alcoholic demons seeking their destruction, whose 
fault, and not their own, it will be if they tumble. This idea and 
sentiment are enormously prevalent, thanks to those industrious 
people the “temperance” reformers (though they insult one of 
the cardinal virtues by so calling themselves). I can indeed in- 
stance no severer proof of it than to narrate that, having been so 
fortunate, in the case of some special investigation then on hand, 
as to unearth the diary kept by an officer of the Revolution dur- 
ing the march of Arnold’s and Wooster’s commands through the 
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snows of the terrible winter of 1775-’76 to relieve the armyin ia 


Canada, and the subsequent retreat in rags, hunger, freezing, and 
wretchedness, I intrusted its copying to a worthy lady, a de- 
scendant of the officer who kept the diary. In due time she 
returned the copy, but wrote me, “I have omitted all references 


to brandy and eggnog, as not part’of our country’s history.” And ae. 


yet to me, and I fancy most of us, it was “ history ”—ay, and the 
“history of our country” too! How those patriots lived through 


and managed to survive at all the terrors of that winter, certainly 4 


was history; and I for one am thankful that, at least, if there _ 
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nog, for those sturdy and starving patriots! But this worthy lady 
lived in rural New England, and had been taught from her youth 
of the terrors and misery that lay hidden—not for fools only, but 
for everybody—in a bottle! And she could not see that God’s 
gifts to men sometimes have come to his perishing creatures in 
the liquor form. The public inconvenience of this belief is not 
inconsiderable. Not only are its citizens deprived of the sanitary 
potency of liquor in emergencies (for I have heard apparently 
sane persons, in a village not a thousand miles from the city of 
New York, declare that they would rather die than have their 
. lives saved by a glass of liquor), but the youths are taught, not 


to be virtuous and sober, and to shun drunkenness, but to perse- 


cute liquor sellers and to waste liquor by emptying it into the 
gutters: that the unfortunate who drinks himself into imbecility, 
or into becoming a public nuisance, is not a criminal or a law- 
breaker, but an example of the wickedness of the hotel keeper— 
and so not the sinner but the sinned against! Not he to be dis- 
ciplined or chided, but the innocent liquor is to be cursed, and 
the liquor dealer to be deprived of his property! It would appear 
to most of us that to preach a little less about the holy horror of 
rum, and a little more about the political obligation of the citizen 
to keep himself from drunkenness—to notify him that the law 
locks up the wretched drunkard, not because he is not a citizen 
who can not drink if he please, and not because liquor is a sinful 
thing, or because his neighbor has no right to invest his capital, 
if so pleased, in hogsheads of liquor and to retail it by the glass 
or spoonful, but because he is drunk, and because a drunkard is 
@ nuisance and a threat to the community—would be an experi- 
ment worth the trying. Another experiment would be to rely 


upon such an administration of what laws we have as will en- | 


courage temperance by punishing the drunkard, not the liquor 
which he drinks or the manufacturer or the seller of it, nor yet 
the community whose misfortune and for whose sins it is that the 
drunkard is a part of it. We can not reclaim our wayward youth 
by sending their parents to Sunday school; we can not rid the 
community of drunkards by refusing to sell liquor to the sober 
man. But it requires no statute to refuse to sell it to the debau- 
chee. This land of ours is ruled by law. The trend of progress 
is toward a larger and a more enlightened, not a lesser and more 
ignorant liberty; and civilizations move not backward. In the 
calm eye of the law, the owner of pipes of liquor is as much 
entitled to his own as is the owner of a “temperance” newspaper, 
as long as he injures not his neighbor. He of the wine pipes must 
not sell to the habitual drunkard, or to the hereditary victim of 
alcoholism who works damage in his cups; neither shall he of 















the printing press libel in words him of the wine pipes, or invite 
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his fellow-citizens to violence against him or destruction of his 
worldly goods. For over one and all is the law of the land. Let 
our youth learn this, and not that others have obligations and 
stand at their peril, while he alone is free, if he only will sign a 
pledge and wear a blue ribbon! 

In still another way the prohibitive liquor laws have worked, 
and are still working, hardship to our people, The liquor-drink- 
ing habit in large and metropolitan cities is palpably on the de- 
cline. Here the ever-increasing complexity of affairs, the im- 
mense demand of competition, the necessity of care and vigilance 
lest one be outrun in the race for success, and the strain of busi-. 
ness methods, render it injudicious to drink much wine or liquor; 
large corporations exact a rigid temperance, often total absti- 
nence, from their officials and employees. Either because edicts 
of fashion for once have followed the demands of business, or for 
some other cause it appears to be absolutely no longer fashionable 
in cities to drink deep or long at table. In the natural course 


_ there is reason to believe that this fashion might reach the inte- 


rior, to prevail there. But, in the towns and cities of the liquor- 
law-ridden States, the more stringent the ordinances, and the 
more important and bustling the “smeller,” it more and more be- 
comes a point of self-respect, almost of honor, between man and 
man, to drink much and often, and liquor drinking increases 
daily. Even lads of tender years, clubbing together, buying a 
demijohn of what purports to be something of which they have 
heard their elders speak, and hiding in some cellar or bedroom, 
experience all the fearful joys of dissipation!. In other interior 
precincts where there never was much liquor drinking, but where 
the itinerant reformer stands in lieu of lyceum or theater or as 
sembly, the liquor habit will remain about the same, not increas- 
ing, but not allowed by the reformers to die out and their occu- 
pation be gone. So the maxim of Horace Greeley, that a habit- 
ual drunkard is quite as useful a member of society as a tem- 
perance reformer, remains unerringly true, not only, but he is 
positively a retarder of public progress. But once let every 
liquor law be expunged from the statute-books of our American 
States and the temperance reformer would disappear, the benign 
influences of the city would spread to the country, liquor drink- 
ing being no longer a matter of courtesy or self-respect, but an 
indifferent matter of taste, would decrease, as it always has de- 
creased in the civilized communities when let alone and to itself, 
The horror of liquor would disappear, and only the horror of the 
drunkard would remain. And the enormous gain would not only 
be the salvage of the money wasted in pretending to enforce in- 
competent and disrespected laws, but in behalf of public morality, — 
because with no sumptuary laws to break, there would be no 
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decent and honorable citizens turned into law-breakers; no per- 
sonal and paternal statutes to evade, and so no statute evaders, 

But until we wipe out all these present restrictive liquor laws 
we can not hate the drunkard. We must be charitable with him, 
even cherish as well as pity him; we must even respect him asa 
man who is upholding the liberty of the subject at the expense of 
his health ; as a sort of public martyr. We must reverse many a 
popular maxim in his behalf. Instead of “ Drunkenness leads to 
poverty,” or “ Drunkenness leads to wretchedness,” we must read 
it “ Poverty leads to drunkenness,” “ Wretchedness leads to drunk- 
enness.” Instead of worrying lest the horrible inebriate go home 
and brain his family and smash his furniture, we must cry, “ Poor 
man, he is out of employment,” “Poor man, he has an unhappy 
home, a shrewish wife and bad children, and there was nothing 
left him but drink,” “It is not his fault, it is the fault of that 
horrid liquor seller.” And so on, as if the selling of liquor and 
not the besotting of one’s self with liquor, were the crime; as if 
the seller and not the drinker were the criminal; as if one who 
would not drink could be made a drunkard by the selling of 
liquor; or as if the fruits of the earth expressed or distilled were 
unholy and abhorred, when in any other form they were God’s 
best gifts to man. 


Like most admirable servants, liquor is apt to be a bad master - 


if allowed the upper hand or permitted to get into politics. But 
there are many persons, not habitual drunkards themselves, who 
actually believe that malarious and impure water is a circulator 
of disease, but can be disarmed and rendered safe by the dilution 
with whisky. The boards of health of cities (New York city, for 
example), in their printed directions to the public for the preven- 
tion of cholera, advise that the water given to infants and very 
young children in the heated season be diluted with a few drops 
of whisky. But liquor laws are legislation, not against sick 
babies, but against the few drops of whisky which might save 
their little lives, and if the poor parents can not afford to pay a 
physician for a slip of paper giving the Latin name of whisky, 
the poor baby must die, or run the risk of death, by drinking ma- 
larious water. If there is any such thing as a salutary liquor law, 
not derived from excise or police jurisdiction, it would be per- 
' haps a statute insuring the purity of liquor; reviving that old 
English functionary, the“ ale-taster,” with his care over all drink- 
ables publicly offered for sale. This would be a legitimate and 
@ constitutional law, as providing for the public safety (which is, 
after all is said, the origin and the summit of all laws). There is 
no greater charm to the-tourist in rural England than the cer- 
tainty that, no matter how small the village through which he 
passes, he will find at the inn refreshment and comfort, “eatable 
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things to eat and drinkable things to drink.” Indeed, the ale- 
taster was once a public benefactor and more important than the 
mayor, and such was his benign influence that old Harrison, writ- 
ing in the sixteenth century, declared that the glory of England 
was her inns. The roads might be rough and full of highway- 
men, but at any inn the traveler could take his ease and be sure 
he would not be poisoned. For four hundred years it has been 
possible to enter an inn in the smallest and most insignificant 
rural hamlet in England and get a thimbleful of liquor without 
peril to one’s stomach or to one’s self-respect. How is it in those 
of the United States which prohibit the sale of liquor? As to 
one’s stomach, I merely copy an item from a local newspaper 
printed in one of those States (suppressing the localities only): 


“Some recent cases of poisoning hereabouts have brought out the statement 
that poor whisky is abundant in this city. It is sold principally in the kitchen 
dives and in places on the outskirts. Some of the whisky, it is said, has been so 
poor that wholesale dealers have disclaimed all knowledge of having sold it. 
Some of the unlicensed dealers have been selling ‘ whisky,’ but where obtained it 
has been one of the mysteries that are impossible to explain. With the poisoning 
of the three men on Sunday night and the investigations which have followed, 
some light has been shed upon the subject.” 

‘““Tt was stated in these colamns on Monday that there had been a man about 
selling a receipt for making whisky. Investigation proves that this is so, but it is 
impossible to find a liquor dealer who will say he purchased it for five dollars— 
the price asked. This receipt as near as can be ascertained is as follows: One 
drachm of oil of vitriol or sulphuric acid, six drachms of spirits of turpentine, 
three drachms of spirits of juniper, six drachms of oil of almonds, and a quart of 
elderberry wine; a seductive decoction indeed. These fluids diluted with twenty- 
four gallons of water will make about twenty-five gallons of whisky, and cost in 
the neighborhood of one dollar and twenty-five cents, while the same quantity of 
distilled whisky would cost from forty to seventy-five dollars. Just how much 
of a business this man has conducted in is not known, but that he has 
been favored with a fairly good trade is not doubted by the regular wholesale 
liquor dealers. He has been all through the villages in the and has also 
been to “a 











So much for the visitor’s stomach; now for his self-respect! 
As a native of the State most strenuous in its policy of prohibit- 
ing the sales of liquor, I have been now and again a curious col- 
lector of the divers and sundry ruses resorted to in evasion of the 
statutes by its best citizens, and I am able to note the latest as 
experienced during the present summer. At a certain watering- 
place hotel within its paternal jurisdiction, guests who desired 
wine at dinner, or stimulants at other times, were invited to pur- 
chase a keg of an interesting compound known as root beer. A 
price for this alleged keg was charged to them on their hotel bill, 
and they were at liberty to visit the wine room, or to order from 
the waiters any liquors desired, until this price was exhausted, 
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when another keg of root beer was charged to them, and so on! 
This, of course, is only one of hundreds of such devices, which 
are the rule and not the exception in the liquor-prohibiting States, 
And I beg to ask, what respect a State can expect its citizens to 
have for its laws, or for themselves, when forced to habitually re- 
sort to a deceit which deceives nobody, in order to live as they 
see fit and as they have an inalienable right to live ? 

Liquor has always properly been, and always properly will be, 
a@ subject of revenue, or, as it is called, excise, and this excise is 
most conveniently levied in the shape of licenses, Of licenses, 
high and low, high license is doubtless the best for all concerned, 
as providing cleaner and more sumptuously appointed drinking 
places, with that modulation and betterment of manners and of 
speech to which elegance of surroundings will always conduce, 
But prohibitive liquor laws should be discontinued, because sixty 
years of certainly faithful trial have shown them to be failures, 
dangerous to the public peace, the public health, and the public 
morals; against public policy as tending to bring all reasonable 
laws into bad repute, and against absolute right as an interfer- 
ence of the law merchant with the jurisdiction of the criminal 
law; enacted, as criminal laws are enacted, by those who are not 
supposed to come under their operation. 

Much of what has been said of prohibitory liquor laws in this 
paper might also be said of the usury laws,* which are of the 
family of crime-creating statutes, which are always readily evaded 
and which interfere with the market value of the commodity 
protected. But there is this difference, that usury laws are de- 
manded by the protected class, while prohibitive liquor laws are 
not, and never can be. 

Admitting freely ail that can be said about the horrors which 
liquor can work, sociologists as well as Samaritans know that no 
public evil can be dealt with abstractly—dragged up by the roots 
and exterminated in a single swoop of virtue. Sinful as the 
liquor industry may be, its absolute and sudden annihilation 
would throw millions out of employment, and put starvation into 
the room of competence in countless homes, to remain until, by 
the slow labor of economists and publicists, capital and labor had 
readjusted themselves to the new condition. And the literal in- 
terpretation of statutes at present upon the statute-books of cer- 
tain American States would send fathers of families to State 
prisons to serve out terms of sixty or a hundred years—under 
cumulative sentences which more than cover the natural lives of 

men, Fortunately, however, the drinking of liquor does not de- 





* In Queen Elizabeth’s time the analogy was still more perfect, for the price of liquor 
was regulated as the price of money now is sought to be by usury laws—by statute. 
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stroy either the body or the soul. The best evidence obtainable 
by medical industry intimates that, while, as everybody knows, 
the temperate outlive all other classes, even the habitually intoxi- 
cated man may, and does, outlive the rigid and inexorable total 
abstainer who refuses to his organism the stimulant which over- 
worked or overstrung human systems sometimes insist upon.* 

I do not know what evidence can be subpcenaed as to the loss 
of souls. But, admitting the occasional loss of a soul, the question 
might arise as to whether a soul could not be saved at too high a 
price. Should an entire community like the State of Vermont, or 
of Maine, or of Kansas, or like Boston, or the city of New York, 
for example, imperil its sanitary existence to save any one given 
human soul? Or how large or how small a community should 
be allotted to peril per soul? It requires a strong stomach and a 
tranquil nervous system to absorb ice water, and dyspeptics and 
excitable persons are not always deserving of death at the hands 
of the State. 

I know that the easy-going humanitarian answer to this is, 
that all prohibitive liquor policies carry within themselves the 
seeds of their own dissolution, since they are only agitated in 
sparsely settled localities, from which, as populations thicken 
there, they gently disappear.+ But, meantime, if the traffic in 
liquor is dangerous, these policies are working an enormous harm 
to the communities where they are tolerated. All history proves 
that there is no institution or system in the world which it has 
ever been attempted to stifle by legislation which is not to-day as 
fixed and immutable as the hills. The efforts of the English 
Puritans to abolish the theater made theatrical performances 
parcel of English civilization. The attempts of the middle ages, 
the Inquisition, and the Index, to destroy the printing press made 
the printing press a necessity of life everywhere. If liquor is 
dangerous to the United States of America, philanthropists and 
patriots should be careful how they pass laws against it! 





*I believe the figures are claimed to be as follows: Out of 4,234 cases of mortality 
from ordinary causes, the lengths of life were : 


Temperate livers. ...... 0. cccte os ‘amevnwenehe™ 62°13 years. 
Careless drinkers. .............00+5: sabae chebhene 59°67 =“ 
Peo Grtminees. 0. sc ccccen soccccucccescccccsecece 5759 =“ 
Habitually intemperate. ......5. 2... weesecceeees 5203 “ 
Total abotaimers. ....00scscccveccccescececcccvccss ‘5122 “ 


According to a recent report of the British Medical Association, in their journal in the 
year 1891. 

+ The little town of Westfield, N. J., has two or three active prohibition societies, and I 
am told that all the churches (except the Roman Catholic and the Episcopal) preach pro- 
hibition from their pulpits. Ten years ago, with a population of two thousand, the town 
cast three hundred prohibition votes ; last year, with a population of thirty-seven _— 
as I am informed, it cast just fourteen ! 
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INDUSTRIES OF ANIMALS.* 


By FREDERIC HOUSSAY. 


E find among animals not only hunting and fishing but the 

art of storing in barns, of domesticating various species, of 
harvesting and reaping—the rudiments of the chief human indus- 
tries. Certain animals in order to shelter themselves take advan- 
tage of natural caverns in the same way as many races of primitive 
men. Others, like the fox and the rodents, dig out dwellings in 
the earth ; even to-day there are regions where man does not act 
otherwise, preparing himself a lodging by excavations in the chalk 
or the tufa. Woven dwellings, constructed with materials entan- 
gled in one another, like the nests of birds, proceed from the same 
method of manufacture as the woolen stuffs of which nomad 
tribes make their tents. The termites who construct vast dwell- 
ings of clay, the beavers who build huts of wood and of mud, have 
in this industry reached the same point as man. They do not 
build so well, no doubt, nor in so complex a fashion as modern 
architects and engineers, but they work in the same way. All 
these ingenious artisans operate without organs specially adapted 
to accomplish the effect which they reach. It is with such genu- 
ine industries that we have to deal, for the most part neglecting 
other productions, more marvelous in certain ways, which are 
formed by particular organs, or are elaborated within the organ- 
ism, and are not the result of the intelligent effort of the indi- 
vidual. To this category belong the threads which the spider 
stretches, and the cocoon with which the caterpillar surrounds 
himself to shelter his metamorphosis. 

STRUGGLES OF THE CHASE.—It is not always sufficient for the 
hunter to find game and to reach it. If the game is of large size 
it may be able to hold its own, and the pursuit may end in a vio- 
lent struggle, in which both skill and cunning are necessary to 
obtain conquest. 

The bird which displays the most remarkable qualities in this 
struggle which terminates the chase, exhibiting indeed a real 
fencing match, is the secretary bird (Gypogeranus reptilivorus, 
Fig. 1). He is the more interested in striking without being him- 
self struck, since the fangs with which his prey, the snake, is gen- 
erally armed might at the first blow give him a mortal wound. 
In South Africa he pursues every snake, even the most venomous, 
Warned by instinct of the terrible enemy he has met, the reptile 
at first seeks safety in flight; the secretary follows him on foot, 





* An abstract from the author’s book under this title in The Contemporary Science 
Series. Imported by Messrs. Charles Scribner’s Sons, New York. 







OM cic: 


| 
| 
; 















i eens 


. 

















INDUSTRIES OF ANIMALS. 595 


and the ardor of the chase dé6es not prevent him from being con- 
stantly on guard. This is because the snake, finding himself 
nearly overtaken, suddenly turns round, ready to use his defen- 
sive weapons. The bird stops, and turns in one of his wings to 
protect the lower parts of his body. A real duel then begins. 
The snake throws himself on his enemy, who at each stroke par- 
ries with the end of his wing; the fangs are buried in the great 
feathers which terminate it, and there leave their poison without 
producing any effect. All this time with the other wing the sec- 
retary repeatedly strikes the reptile, who is at last stunned, and 





Fie. 1.—Ficut BETWEEN THE SECRETARY Brirp anp a Snake. 


rolls over on the earth. The conqueror rapidly thrusts his beak 
into his skull, throws his victim into the air, and swallows him. 
HUNTING WITH PROJECTILES,—It has often been repeated that 
man is the only creature sufficiently intelligent to utilize as weapons 
exterior objects like a stone or a stick; in a much greater degree, 
therefore, it was said, was he the only creature capable of striking 
from afar with a projectile. Nevertheless, creatures so inferior as 
fish exhibit extreme skill in the art of reaching their prey at a 
distance. Several act in this way. There is first the Tozotes 
iaculator, which lives in the rivers of India. His principal food is 
formed by the insects who wander over the leaves of aquatic 
plants. To wait until they fell into the water would naturally 
result in but meager fare. To leap at them with one bound is 
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difficult, not to mention that the noise would cause them to flee. 
The Toxotes knows a better trick than that. He draws in some 
drops of water, and, contracting his mouth, projects them with 
so much force and certainty that they rarely fail to reach the 
chosen aim, and to bring into the water all the insects he desires 
(Fig. 2). Other animals also squirt various liquids, sometimes in 
attack, but more especial- 
ly in defense. The cepha- 
lopods, for example, emit 
their ink, which darkens 
the water and allows them 
to flee. Certain insects 
exude bitter or fetid li- 
quids; but in all these 
cases, and in others that 
are similar, the animal 
finds in his own organ- 
ism a _ secretion which 
happens to be more or 
less useful to his conser- 
vation. The method of 
the Toxotes is different. 
It is a foreign body which 
he takes up, and it is an 
intended victim at which 
he takes aim and which 
he strikes; his move- 
ments are admirably co- 
ordinated to obtain a pre- 
cise effect. 

Another fish, the Che- 
linous of Java, also acts 
Fic. 2.—Tux Toxotzs rurowme Warer at Insects. in this manner. He gen- 

erally lives in estuaries. 
It is therefore a brackish water which he takes up and projects 
by closing his gills and contracting his mouth; he can thus strike 
a fly at a distance of several feet. Usually he aims sufficiently 
well to strike it at the first blow, but sometimes he fails. Then 
he begins again until he has succeeded, which shows that his 
movements are not those of a machine. 

METHODS OF UTILIZING THE CAPTURED GAME.—Frequently it 
is not enough for the animal to obtain possession of his prey. 
Before making his meal it is still necessary to find a method of 
making use of it, either because the eatable parts are buried in a 
thick shell which he is unable to break; or because he has captured 
a creature which rolls itself into a ball and bristles its plumes. 
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Here are some of the more curious practices followed in such 
cases. 

Sometimes it is a question of carrying off a round fruit which 
offers no prominence to take hold of. The red-headed woodpecker 
(Melanerpes erythrocephalus) of North America is very greedy 
with regard to apples, and feeds on them as well as on cherries. 
It takes him a considerable time to consume an apple, and as he 
is well aware of the danger he runs by prolonging his stay in an 
orchard, he wishes to carry away his booty to a safe and sheltered 
spot. He vigorously plunges his open beak into the apple; the 
two mandibles enter separately, and the fruit is weil fixed; he de- 
taches it and flies away to the chosen retreat. 

The combination is complicated, and approaches more nearly 
the methods employed by man, when the animal makes use of a 
foreign body, as a tool or as a fulcrum, to achieve his objects. A 
snake is very embarrassed when he has swallowed an entire egg 
with the shell; he can not digest it in that condition, and the mus- 
cles of his stomach are not strong enough to break it. The snake 
often finds himself in this condition, and is then accustomed either 





Fie, 3.—Tue Lantus stockine irs LarpeEr, 


to strike his body against hard objects or to coil himself around 
them until he has broken the envelope of the egg he contains. 
Neither the beak nor the claws of the shrike or butcher bird 
(Lanius excubitor) are strong enough to enable him to tear his 
prey easily. When he is not too driven by hunger he installs 
himself in a comfortable fashion for this carving process, places 
on a thorn or on a pointed branch the victim he has made, and 
when it is thus fixed easily devours it in threads. 
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The Lanius collwrio, an allied bird, uses this method still more 
frequently. He even prepares a small larder before feasting. 
One may thus see on a thorny branch spitted side by side Coleop- 
tera, crickets, grasshoppers, frogs, and even young birds, which 
he has seized when they were in flight. (Fig. 3.) 

Of all these well-attested facts that which perhaps best shows 
how animals in certain circumstances may take advantage of a 
foreign body to utilize the product of the chase is the following, 
the observation of which is due to Parseval-Deschénes. He fol- 
lowed during several hours an ant bearing a heavy burden. On 
arriving at the foot of a little hillock the animal was unable to 
mount with his load, and abandoned it—a very extraordinary fact 
for one who knows the inconceivable tenacity of insects. The 
abandonment, therefore, left hope of return. The ant at last met 
one of his companions, who was also carrying a burden. They 
stopped, took counsel for an instant, bringing their antennz to- 
gether, and started for the hillock. The second ant then left his 
burden, and both together seized a twig and introduced its end 
beneath the first load which had been abandoned because of 
its weight. By acting on the free extremity of the twig they 
. were able to use it exactly as a lever, and succeeded almost with- 
out trouble in passing their booty on to the other side of the little 
hillock. It seems to me that these ants who invented the lever 
are worthy of admiration, and that their ingenuity does not yield 
to our own. 

Animals construct dwellings either to protect themselves from 
the cold, heat, rain, and other chances of the weather, or to retire 
to at moments when the search for food does not compel them to 
be outside and exposed to the attacks of enemies. Some inhabit 
these refuges permanently ; others only remain there during the 
winter; others, again, who live during the rest of the year in the 
open air, set up dwellings to bring forth their young, or to lay 
their eggs and rear the offspring. Whatever the object may be 
for which these retreats are built, they constitute altogether vari- 
ous manifestations of the same industry, and I will class them, 
not according to the uses which they are to serve, but according 
to the amount of art displayed by the architect. 

DWELLINGS FORMED OF COARSELY ENTANGLED MATERIALS.— 
Diurnal birds of prey are the first animals who practice skillfully 
the twining of materials. Their nests, which have received the 
name of eyries, are not yet masterpieces of architecture, and re- 
veal the beginning of the industry which is pushed so far by 
other birds. Usvally situated in wild and inaccessible spots, the 
young are there in safety when their parents are away on distant 
expeditions. The abrupt summits of cliffs and the tops of the 
‘highest forest trees are the favorite spots chosen by the great 
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birds of prey. The eyrie generally consists of a mass of dry 
branches which cross and mutually support one another, consti- 
tuting a whole which is fairly resistant. 

Even these primitive nests are not, however, without more 
complicated details of interest. Thus Mr. Denis Gale wrote to 





Fie. 4.—Tue SrTicKLEBACK AND ITs Nest. 


Bendire concerning the golden eagle in America: “ Here in Col- 
orado, in the numerous glades running from the valleys into the 
+ foothills, high, inaccessible ledges are quite frequently met with 
which afford the eagles secure sites for their enormous nests. I 
know of one nest that must contain two wagon-loads of material. 
It is over seven feet high, and quite six feet wide on its upper sur- 
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face. In most cases the cliff above overhangs the site. At the 
end of February or the beginning of March the needful repairs 
to the nest are attended to, and the universal branch of evergreen 
is laid upon the nest, seemingly for any purpose save that of util- 
ity. This feature has been present in all the nests I have exam- 
ined myself, or have had examined by others; it would seem to 
be employed as a badge of occupancy.” 

It is scarcely necessary to recall the skillful art with which the 
stickleback, which inhabits all our streams, plaits its nest and re- 
mains sentinel near it. (Fig. 4.) This fish has indeed monopo- 
lized our admiration, and is considered as the most skillful if 
not the only aquatic architect. Yet, besides those which I have 
already mentioned, there is one which equals the stickleback in 
the skill it displays in constructing a shelter for its spawn. This 
is the Gobius niger, met on our coasts, especially in the estuaries 
of rivers. The male interlaces and weaves the leaves of alge, etc., 
and when he has finished his preparations he goes to seek females, 
and leads them one by one to lay in the retreat he has built. 
Then he remains in the neighborhood until the young come out, 
ready to throw himself furiously with his spines on any impru- 
dent intruders. 

DWELLINGS WOVEN WITH GREATER ART.— Without doubt the 
class of birds furnishes the most expert artisans in the industry 
of the woven dwelling. In our own country we may see them 
seeking every day to right and left, carrying a morsel of straw, a 
pinch of moss, a hair from a horse’s tail, or a tuft of wool caught 
ina bush. They intermingle these materials, making the frame- 
work of the construction with the coarser pieces, keeping those 
that are warmer and more delicate for the interior. These nests, 
attached to a fork in a branch or in a shrub, hidden in the depth 
of a thicket, are little masterpieces of skill and patience. To de- 
scribe every form and every method would filla volume. But I 
can not pass in silence those which reveal a science sure of itself, 
and which are not very inferior to what man can do in this line. 
The Lithuanian titmouse (A%githalus pendulinus), whose works 
have been well described by Baldamus, lives in the marshes in 
the midst of reeds and willows in Poland, Galicia, and Hungary. 
Its nest, which resembles none met in our own country, is always 
suspended above the water, two or three metres above the surface, 
fixed to a willow branch.* All individuals do not exhibit the same 
skill in fabricating their dwelling; some are more careful and 
clever than others who are less experienced: Some, also, are 
obliged by circumstances to hasten their work. It frequently 
happens that magpies spoil, or even altogether destroy with blows 





* Baldamus, Beitrige zur Oologie und Nidologie, 1853, pp. 419-445. 
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of their beaks, one of these pretty nests. The unfortunate couple 
are obliged to recommence their task, and if this accident hap- 
pens two or three times to the same household, it can easily be 
imagined that, disccuraged and depressed by the advancing sea- 
son, they hasten to build a shelter anyhow, only doing what is 
indispensable, and neglecting perfection. 

THE ART OF SEWING AMONG Birps.—There are birds which 
have succeeded in solving a remarkable difficulty. Sewing seems 
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Fie. 5.—Tae Tartor Birp anp rts Nest. 


so ingenious an art that it must be reserved for the human species 
alone. Yet the tailor bird, the Orthotomus longicauda, and other 
species possess the elements of it. They place their nests in a 
large leaf which they prepare to this end. With their beaks they 
pierce two rows of holes along the two edges of the leaf; they 
then pass a stout thread from one side to the other alternately. 
With this leaf, at first flat, fhey form a horn in which they weave 
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their nest with cotton or hair. (Fig. 5.) These labors of weaving 
and sewing are preceded by the spinning of the thread. The bird 
makes it itself by twisting in its beak spiders’ webs, bits of cotton, 
and little ends of wool. Sykes found that the threads used for 
sewing were knotted at the ends. It is impossible not to admire 





Fie. 6.—An Episte Bixvs’ Nest anp THE SWALLOW THAT MAKES IT. 


animals who have skillfully triumphed over all the obstacles met 
with in the course of these complicated operations. 

GELATIN Nests.—These are made by certain swallows who 
nest in grottoes or cliffs on the edge of the sea. After having 
collected from the water a gelatinous substance formed either of 
the spawn of fish or the eggs of mollusca, they carry this sub- 
stance on to a perpendicular wall, and apply it to form an arc of 
acircle. This first deposit being dry, they increase it by sticking 
on to its edge a new deposit. Gradually the dwelling takes on 
the appearance of a cup, and receives the workers’ eggs. (Fig. 6.) 
These dwellings are the famous swallows’ nests so appreciated by 
the epicures of the extreme East, which are edible in the same 
way as, for example, caviare. 

CONSTRUCTIONS BUILT OF EARTH—SOLITARY Masons.—Cer- 
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tain animals, whose dwelling participates in the nature of a hol- 
low cavern, make additions to it which claim a place among the 
constructions with which we are now occupied. 

The Anthophora parietina is in this group: it is a small bee 
which lives in liberty in our climate. As its name indicates, it 
prefers to frequent the walls of old buildings, and finds a refuge 
in the interstices, hollowing out the mortar half disintegrated by 
time. The entrance to the dwelling is protected by a tube curved 
toward the bottom, and making an external prominence. (Fig. 
7.) The owner comes and goes by this passage, and as it is curved 
towards the earth the interior is protected against a flow of rain, 
while at the same time the entry is rendered more difficult for 
Melectes and Anthrax. These insects, in fact, watch the departure 
of the Anthophora to endeavor to penetrate into their nests and lay 
their eggs there. The gallery of entry and exit has been built 
with grains of sand, the débris produced by the insect in working. 
These grains of sand glued together form, on drying, a very re- 
sistant wall.* 

The other animals of which I have to speak are genuine ma- 
sons, who prepare their mortar by tempering moistened earth. 





post a ~ rh 


Fic. 7.—Homes or Mason Bees. 


Every one has seen the swallow in spring working at its nest in 
the corner of a window. It usually establishes its dwelling in an 
angle, so that the three existing walls can be utilized, and to have 
an inclosed space there is need only to add the face. It usually 
gives to this the form of a quarter of a sphere, and begins it bs 


* Latreille, “ Observations sur Pabeille parietine (Anthophora parietina),” Annales du 
Muséum d@’Hist. Nat., t. iii, 1804, p. 257. 
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applying earth more or less mixed with chopped hay against the 
walls which are to support the edifice. At the summit of the con- 
struction a hole is left for entry and exit. During the whole of 
its sojourn in our country the swallow uses this dwelling, and 
even returns to it for many years in succession, as long as its work 
will support the attacks of time. The faithful return of these 
birds to their old nest has been many times proved by attaching 
ribbons to their claws; they have always returned with the dis- 
tinctive mark. 

Masons WORKING IN ASssOcIATION.—Ants have already fur- 
nished us with numerous proofs of their intelligence and their 
prodigious industry. So remote from man from the anatomical 
point of view, they are of all animals those whose psychic facul- 
ties bring them nearest to him. Sociable like him, they have un- 
dergone an evolution parallel to his which has placed them at the 
head of insects in the same way as he has become superior to all 
other mammals. The brain in ants, as in man, has undergone a 
disproportionate development. Like man, they possess a lan- 
guage which enables them to combine their efforts, and there is 
no human industry in which these insects have not arrived at a 
high degree of perfection. If in certain parts of the earth human 
societies are superior to those of ants, in many others the civili- 
zation of ants is notably superior. No village of Kaffirs can be 
compared to a palace of the Termites. The classifications separate 
these insects (sometimes called “ white ants”) from the ants, since 
the latter are Hymenoptera, while the former are ranked among 
the Neuroptera, but their constructions are almost alike, and may 
be described together. These small animals, relatively to their 
size, build on a colossal scale compared to man; even our most 
exceptional monuments can not be placed beside their ordinary 
buildings. (Fig. 8.) The domes of triturated and plastered clay 
which cover their nests may rise to a height of five metres; that 
is to say, to dimensions equal to one thousand times the length of 
the worker. The Eiffel Tower, the most elevated monument of 
which human industry can boast, is only one hundred and eighty- 
seven times the average height of the worker. It is three hun- 
dred metres high, but to equal the Termites’ audacity it would 
have to attain a height of sixteen hundred metres. 

The lofty nest, or Termitarium, constitutes a hillock in the 
form of acupola. The interior arrangement is very complicated, 
and at the same time very well adapted to the life of the inhabit- 
ants. There are four stories in all, covered by the general ex- 
terior walls. The walls of the dome are very thick; at the base 
they measure from sixty to eighty centimetres. The clay, in dry- 
ing, attains the hardness of brick, and the whole is very coherent. 
The sentinels of herds of wild cattle choose these tumuli as ob- 
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servatories, and do not break them down. The walls of this 
exterior enceinte are hollowed by galleries of two kinds: some 
horizontal and giving access from outside to all the stories, the 
others mounting spirally in the thickness of the wall to the sum- 
mit of the dome. When the colony is in full activity, after the 
construction is completed, these little passages have no further 
use. They served for the passage of the masons when building 





Fie. 8.—Szcrion or A Patace oF THE TERMITES. 


the cupola, and they could be utilized again if a breach should be 
made in the wall. At the lower part these galleries in the wall 
are very wide, and they sink into the earth beneath the palace to 
a depth of more than 1°50 metre. 

These subterranean passages are the catacombs of the Ter- 
mites, and have a very close analogy with those of old and popu- 
lous human cities. Their origin is similar; they are ancient 
quarries. The insects hollowed them in obtaining the necessary 
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clay for their labors. Later, when the rains come, they serve as 
drains to carry off the water which might threaten to invade the 
dwelling. 

Comparative anatomy has long since removed the barriers, 
once thought impassable, raised by human pride between man 
and the other animals. Our bodies do not differ from theirs; 
and, moreover, such glimpses as we are able to obtain allow us 
to conclude that their psychic faculties are of the same nature 
as ourown. Man in his evolution introduces no new factor. 

The industries in which the talents of animals are exercised 
demonstrate that, under the influence of the same environment, 
animals have reacted in the same manner as man, and have 
formed the same combinations to protect themselves from cold 
or heat, to defend themselves against the attacks of enemies, 
and to insure sufficient provision of food during those hard 
seasons of the year when the earth does not yield in abundance. 

It must only be added, to avoid falling into exaggeration, that 
man excels in all the arts, of which only scattered rudiments are 
found among the other animals ; and we may safeguard our pride 
by affirming that we need not fear comparison. If our intelli- 
gence is not essentially different from that of animals, we have the 
satisfaction of knowing that it is much superior to theirs. 





THE ORIGIN OF RIGHT-HANDEDNESS. 


By J. MARK BALDWIN, 
PROFESSOR OF EXPERIMENTAL PSYCHOLOGY IN PRINCETON UNIVERSITY. 


HE question “ Why are we right or left handed ?” has exer- 

cised the speculative ingenuity of many men. It has come 
to the front anew in recent years in view of the advances made in 
the general physiology of the nervous system ; and certainly we 
are now in a better position to set the problem intelligently and 
to hope for its solution. Hitherto the actual conditions of the 
rise of “dextrality ”—as the general fact of uneven-handedness 
may be called—in young children have not been closely ob- 
served. It was to gain light, therefore, upon the facts themselves 
that the experiments described in the following pages were car- 
ried out. 

My child H—— was placed in a comfortable sitting posture, the 
arms left bare and free in their movement, and allowed to reach 
for objects placed before her in positions exactly determined and 
recorded by a simple arrangement of sliding rods. The experi- 
ments took place at the same hour daily for a period extending 
from her fourth to her tenth month. These experiments were 
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planned with very great care and with especial view to the test- 
ing of several hypotheses which, although superficial to those 
who have studied physiology, yet constantly recur in publications 
on this subject.* Among these theories certain may be men- 
tioned which my experimental arrangements were aimed to test. 
It has frequently been held that a child’s right-handedness arises 
from the nurse’s or mother’s constant method of carrying it; the 
child’s hand which is left free being more exercised, and so be- 
coming stronger. This theory is ambiguous as regards both 
mother and child. The mother, if right-handed, would carry the 
child on the left arm, in order to work with the right arm. 
This I find an invariable tendency with myself and with nurses 
and mothers whom I have observed. But this would leave the 
child’s left arm free, and a right-handed mother would be found 
with a left-handed child. Again, if the mother or nurse is left- 
handed, the child would tend to be right-handed. Or if, as is the 
case in civilized countries, nurses replace the mothers, it would 
be necessary that most of the nurses be left-handed in order to 
make most of the children right-handed. Neither of these posi- 
tions is true. Further, the child, as a matter of fact, holds on 
with both hands, however it is itself held. Another theory main- 
tains that the development of right-handedness is due to differ- 
ences in weight of the two lateral halves of the body; this tends 
to bring more strain on one side than the other, and so to give 
more exercise to that side. This evidently assumes that children 
are not right or left handed before they learn to stand. This my 
results given below show to be false. Again, we are told that in- 
fants get right-handed by being placed on one side too much for 
sleep: this can be shown to have little force also, when the pre- 
caution is taken to place the child alternately on its right and left 
sides for its sleeping periods, 

In the case of the child H—— certain precautions were care- 
fully enforced. She was never carried about in arms at all—never 
walked with when crying or sleepless (a ruinous and needless 
habit to cultivate in an infant); she was frequently turned over 
in her. sleep; she was not allowed to balance herself on her feet 
until a later period than that covered by the experiments. Thus 
the conditions of the rise of the new right-handed era were made 
as simple and uniform as possible. 

The experiments included, besides reaching for colors, a great 
many of reaching for other objects, at longer and shorter dis- 
tances, and in unsymmetrical directions. The following table (I) 





* Cf. Vierordt’s remarks, Physiologie des Kindesalters, pp. 428, 429. For a detailed 
statement of theories on this topic, see chapter x of the very learned monograph on The 
Right Hand: Left-handedness, by my late lamented colleague and friend Sir Daniel Wilson. 
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gives some details of the results of the experiments in which sim- 
ple objects were used, extending over a period of four months 
(fifth to ninth in her life). The number of experiments at each 
sitting varied from ten to forty ; the position of the child being 
reversed after half of each series. 








Taste I. 
No. of | No. of ex- Right Left Both 
Darts. series. | periments. | hand. hand. hands. 
1890, February 10th to March 15th... 30 744 | 178 166 405 
March 14th to April 14th...... 25 | 623 | 184 141 348 
April 14th to May 14th........ 25 546 | 213 130 | 208 
May 14th to June 19th........ 16 SO 274 57 131 86 


Ns Fi a 96 2,187 


577 568 1,042 








It is evident from Table I that no trace of preference for either 
hand is discernible during this period ; indeed, the neutrality is as 
complete as if it had been arranged beforehand, or had followed 
the throwing of dice. 

I then conceived the idea that possibly a severer distance test 
might affect the result and show a marked preferential response 
by one hand over the other. I accordingly continued to use a 
neutral stimulus, but placed it from twelve to fifteen inches away 
from the child. This resulted in very hard straining on her part, 
with all the signs of physical effort (explosive breathing, sounds 
resulting from the setting of the larynx, rush of blood to the head, 
seen in flushing of the face, etc.). Table II gives the results; the 
number in each series was very small—i. e., one to twelve (in one 


instance only) : 
TaB.e II. 





| 
No.of | No.of | ht Left Both 
seen. series. trials. | hand. hand. | hands. 








1890. May 26th to June 10th......... 82 | 80 | %% 5 1 





The same cases, distributed according to distance, give us 
Table III. 
Taste III. 





| 12inches. | 18inches. | 14imehes. | 15 inches. 








gis is an eekin inn vb oe o 29 10 33 2 
Ae oh. kclsa keicwhiwws ewes 5 - re 
a Oe thea wenk'g Wbiy «4 | 1 





A comparison of II and III with I shows a remarkable differ- 
ence—i. e., during the month ending June 15th, the child showed 
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no preference for either hand in reaching straight before her 
within easy reaching distance (ten inches); but she was right- 
handed to a marked degree during the same period as regards 
movements which required effort or strain, such as grasping for 
objects twelve to fifteen inches distant. The left hand was used 
in only five cases as against seventy-four cases of the use of the 
right hand; and further, all these five cases were twelve-inch dis- 
tances, the left hand being used absolutely not at all in the forty- 
five cases at longer distances. 

In order to test this point further, I varied the point of expos- 
ure of the stimulus to the right or left, aiming thus to attract the 
hand on one side or the other, and thus to determine whether the 
growth of such a preference was limited to experiences of conven- 
ience in reaching to adjacent local objects, etc. The result appears 


in Table IV: 
Tasie IV. 





12 inches. | 18 inches. | 14 inches. | 15 inches. Hand used. 











Deviations from median line— Right. Left. 
2 to 6 inches to left ..... 10 cases | 15 cases| 4 cases ret 35 
2 to 6 inches to right....|) 2 “ . ~ ln 
Same conditions with color 
CE. cinta cthante vis pine er: enins aw 15 2 














This table shows that deviation to the left in front of the body 
only called out the right hand to greater exertion, while the left 
hand fell into still greater disuse. This seems to show that dex- 
trality is not derived from the experience of the individual in 
using either hand predominantly for reaching within the readiest 
range of that hand, 

Proceeding upon the clew thus obtained—i, e., that a stronger 
effort brought a preferential hand reaction—a clew which seems 
to suggest that the hand preference is a function of the relative 
strength of the influence of the eye stimulus, I introduced hand 
observations into a series of experiments on the same child’s per- 
ception of the different colors which I was making at that time, 
thinking that the color stimulus which represented the strongest 
inducement to the child to reach, might have the same effect in 
determining the use of the right hand as the increased distance in 
the experiments already described. This inference is proved to be 
correct by the results given in Table V: 


Taste V. 
Color stimulus, { Hand............... ', Right. Left, Both. 
Apatow, + onde variates OB nO Raley | nay 284 to June 19th. 


It should be added that in all cases in which both hands. are 
said to have been used, each hand was called out with evident in- 


VOL, XLIV.—46 














610 THE POPULAR SCIENCE MONTHLY. 


dependence of the other, both about the same time, and both car- 
ried energetically to the goal. In many other cases in which either 
right or left hand is given in the tables, the other hand also moves, 
but in a subordinate and aimless way. There was a very marked 
difference between the use of both hands in some cases, and of one 
hand followed by, or accompanied by, the other in other cases. It 
was very rare that the second hand did not thus follow or accom- 
pany the first; and this was extremely marked in the violent 
reaching for which the right hand was mainly used. This hand 
was almost invariably accompanied by an objectless and fruitless 
symmetrical movement of the other. 

The results of the entire series of experiments on the use of the 
hands may be stated as follows, mainly in the words in which 
I reported them summarily some time ago: * 

1. I found no trace of preference for either hand as long as 
there were no violent muscular exertions made (based on 2,187 
systematic experiments in cases of free movement of hands near 
the body: i. e., right hand, 577 cases ; left hand, 568 cases; a differ- 
ence of nine cases; both hands, 1,042 cases; the difference of nine 
cases being too slight to have meaning). 

2. Under the same conditions the tendency to use both hands 
together was about double the tendency to use either (seen from 
the number of cases of the use of both hands in the statistics given 
above), the period covered being from the child’s sixth to her tenth 
month inclusive. 

3. A distinct preference for the right hand in violent efforts 
in reaching became noticeable in the seventh and eighth months. 
Experiments during the eighth month on this cue gave, in 80 cases, 
right hand, 74 cases; left hand, 5 cases; both hands, 1 case. This 
was true in two very distinct classes of cases: first, reaching for 
neutral objects (newspaper, etc.) at more than the reaching dis- 
tance; and, second, reaching for bright colors at any distance. 
Under the stimulus of bright colors, from 86 cases, 84 were right- 
hand cases and 2 left-hand. Right-handedness had accordingly 
developed under pressure of muscular effort in the sixth and 
seventh months, 

4. Up to this time the child had not learned to stand or to- 
creep; hence the development of one hand more than the other is 
not due to differences in weight between the two longitudinal 





* Science, xvi, October 31, 1890; discussed by James, Science, November 8, 1890, by 
Dr. J. T. O'Connor, ibid., xvi, 1890,-p. 331, and by myself, ibid., xvi, November 28, 1890. 
The report is quoted in full in Nature, November 13, 1890, and in part in the Illustrated 
London News, January 17,1891. See also Ebbinhaus’s Zeitsch. fir Psychologie, ii, 1891, 
p. 289; Wilson, The Right Hand: Left-handedness, pp. 128-131; Revue Scientifique, 1891, 
ii, p. 498; discussed by Mazel, Revue Scientifique, 1892, i, p. 113. Both writers in the last- 
named journal cite these experiments wrongly as Wilson’s. 
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halves of the body. As she had not learned to speak or to utter 
articulate sounds with much distinctness, we may say also that 
right or left handedness may develop while the motor speech 
center is not yet functioning. 

5. In most cases involving the marked use of one hand in prefer- 
ence to the other, the second or backward hand followed slowly 
upon the lead of the first, in a way clearly showing symmetrical 
innovation of accompanying movements by the second hand. This 
confirms the inference as to such movements drawn from the 
phenomena of mirror-writing, etc., by Fechner and E. H. Weber. 


Some interesting points arise in connection with the interpre- 
tation of these facts. If it be true that the order of rise of mental 
and physiological functions is constant, then for this question the 
results obtained in the case of one child, if accurate, would hold 
for others apart from any absolute time determination. We 
would expect, therefore, that these results would be confirmed by 
experiments on other children, and this is the only way their cor- 
rectness can be tested.* 

If, when tested, they should be found correct, they would be 
sufficient answer to several of the theories of right-handedness here- 
tofore urged. The phenomenon can not be due to differences in 
balance of the two sides of the body, for it arises before the body 
. begins to stand erect. It can not be due to experience in the use 
of either hand, since it arises when there is no such difference of 
experience, and since the hand preferred is used, as a matter of 
fact, for purposes for which in experience the other would be alto- 
gether more convenient.+ The rise of the phenomenon must be 
sought, therefore, in more deep-going facts of physiology than 
such theories supply. 

If, on the other hand, heredity be brought to the aid of these 
“experience” theories, it is possible to claim that, as structure is 
due to function, experience of function must have been first; and 
only thus could the modification in structure which is now suffi- 
cient to produce right-handedness in individual cases have been 
brought about. On the other hand, if we go lower in the animal 
scale than man, analogies for the kinds of experience which are 





* Vierordt says concerning such experiments: “ Adequate observations are wanting on 
the grasping movements of the infant’s left and right arm—a kind of observations which 
would be of the first importance for this inquiry” (Physiologie des Kindesalters, p. 428) ; 
and Wilson: “Only a prolonged series of observations, such as those by Prof. Baldwin 
already noted, made at the first stage of life, and based on the voluntary and the un- 
prompted actions of the child, can supply the needful data” (Left-handedness, p. 209). 

+ An additional point, which I think is true, is that a right-handed child learns to shake 
hands properly—using the more inconvenient hand across his body—more easily than the 
left-handed child. . : 
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urged as reasons for right-handedness are not present; animals do 
not carry their young, nor pat them to sleep, nor do animals shake 
hands!’ It must therefore be shown that animals are right or 
left handed, or that they differ in some marked respect in regard 
to function, in their nervous make-up, from man. Admitting the 
need of meeting these requirements; admitting again that we have 
little evidence that animals are dextral in their functions; admit- 
ting also the known results as to the control of the two halves 
of the muscular system by the opposite brain hemispheres respect- 
ively; admitting further that the motor speech function is per- 
formed by the hemisphere which controls the stronger side of the 
body, and is adjacent to the motor arm center in that hemisphere ; 
and admitting, finally, that the speech function is one in which the 
animals have little share—all these admissions lead us at once to 
the view that there is a fundamental connection between the rise 
of speech and the rise of right-handedness.* 

Looking broadly at the methods of nervous and muscular 
development, and accepting all the results of neurology we are 
able to gather, we may say that in the differentiation of func- 
tions in the animal series certain principles may be recognized: 
1. The deep-seated vital functions represent least nervous differen- 
tiation, as is seen in the simple organs known as the lower nerv- 
ous centers. 2. New unsymmetrical functions give a differential 
or twofold organic development, the great instance of which is 
found in the cerebral hemispheres. 3. New symmetrical or uni- 
lateral functions find their counterpart each in one of three kinds 
of nervous adaptation: (a) co-ordination of the hemispheres in a 
single function—i.e., functions which are crippled if either hemi- 
sphere is damaged ; (b) co-ordination of particular functions in each 
hemisphere—i. e., functions which are not crippled unless both 
hemispheres are damaged ; and (c) co-ordination of particular func- 
tions in one hemisphere only—i. e., functions which are crippled 
if one selected hemisphere is damaged. All these kinds of co-or- 
dination exist. 

It is easy to see that both speech and right-handed function 
belong under the last head of the last class—co-ordinations of 
particular functions in one hemisphere only—and that they be- 
long in the same hemisphere. Why is this? What have they in 
common ? 

A very essential kind of hand movements are the so-called “ ex- 
pressive” movements, meaning those which serve to convey a 
meaning, or express a state of consciousness. Of course, speech is 


















































* This much has been before surmised (see Mazel, Revue Scientifique, 1892, i, p. 113). 
He makes no attempt, however, to account for the association, except by calling both func- 
tions expressive. 
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par excellence the function of expression. It is further only a 
part of the position upon which the psychological theory of ex- 
pression is based, that all movements are in so far expressive, and 
that details of expression and its relative fullness are matters of 
co-ordination. Now, this co-ordination has attained its ripest and 
most complex form, apart from speech, in movements of the hand. 
Upon this view it is easy to hold that right-handedness is a form 
of expressive differentiation of movement, and that it preceded 
speech, which is a further and more complex form of differentia- 
tion and adaptation. 

The neurological basis upon which this hypothesis rests is 
adequate, and affords a presumption as to the psychological devel- 
opment as well, The facts I have now given, for the first time, 
go some way to support the view: 1. Right-handedness arose be- 
fore speech in the child H——. 2. Imitation by the hand of move- 
ments seen arise before articulate imitations of sounds heard ;* 
this in spite of the fact that hearing, in its development in the 
child, becomes perfect before sight. 3. Characteristic differences 
in children in respect to their general mobility of arm and hand, 
manual skill, and quickness of manipulation, extend also to speech, 
As compared with my other child, E——, the first-born, H——, is re- 
markably agile and motile generally in her temperament; and her 
speech development was relatively much earlier and more rapid. 

It is further interesting to note that musical ability is asso- 
ciated with speech ability—a connection which would be expected 
when one takes due account of the expressive character and func- 
tion of music. As far as theories of the rise of musical expression 
have gone, they unite in finding its beginnings in the rudiment- 
ary emotional expressions of the animals. The singing of birds is 
undoubtedly connected with their mating instincts. Pathologi- 
cal cases also show a marked connection between musical execu- 
tion and speech, to the extent that, while musical defect almost 
invariably involves speech defects, the reverse is much less gen- 
erally true—a fact which confirms the view that music is an ear- 
lier form, but still a form, of expressive reaction. 

Late observations also show, as far as they are sufficient, that 
the center for music expression is also located normally in the 
left hemisphere for right-handed persons. Oppenheim reports a 
case ¢t of total aphasia with total amusia (lack of musical ability 
from disease) in which the recovery of speech brought with it 
musical recovery also. Furthermore, another case of Oppen- 
heim’s shows motor aphasia with motor amusia only—i. e., the 





* It is interesting that of both hand and speech movements the latest to be lost in dis- 
ease are those involved in the so-called “ mimicry ” of movement and in imitative speech. _ 
¢ Charité Annalen, xiii, 1888, p. 286. . 
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patient could still understand tunes, and, further, could imagine 
tunes “in his head” (what the French call intérieur), while he 
could not sing them. This shows a close connection in locality 


between motor speech and motor music function, while a slight ~ 


separateness of the two centers in locality in the left hemisphere, 
explains cases of motor aphasia in which musical execution is 
preserved. Further, Frankl-Hochwart declares that no cases are 
recorded of amusia from lesion in the right hemisphere,* and 
Starr says (in a private letter) of a patient of his: + “ My patient 
is right-handed, and music does follow speech in being unilater- 
ally located; . . . it is well proved that the musical faculty is one- 
sided in location.” Despite these positive opinions, I think more 
critical cases with autopsy are necessary to make the position 
quite secure. 

All this means simply that the general cause to which is due 
the fact of right-handedness is also the cause, through further dif- 
ferentiation and emphasis in the same local seat, of the develop- 
ment of musical ability and of speech. It now remains to ask: 
What was or is this cause, and when in the race-history series did 
it begin to operate? There are only two hypotheses of any force 
—either “experience” or “spontaneous variation” at some stage 
in biological development. 

It is extremely improbable that dextrality should have arisen 
among the quadrupeds (or amanous bipeds), for experience was 
lacking of unilateral stimulation, and a spontaneous variation of 
this kind would have produced such inconvenience of locomotion 
and ultimately such asymmetry of form that it would have been 
weeded out.{ As an extreme example, fancy a bird which is dex- 
tral in its flight.* 

As soon as we come to bipeds with hands, however, these rea- 
sons do not hold. Their locomotion does not depend on manual 
symmetry, and any dextrality, however slight, would be of direct 
advantage in climbing, fighting, breaking sticks, and pulling 
fruit ; since a disproportionate growth of one side would give that 
side greater strength than either side would possess in animals 
of symmetrical development in the same environment. A very 
strong one-armed man can keep at bay a weaker man with two 
arms, or destroy him, and this is emphasized in animals, where 
brute force is the only resource. It is difficult to find, however, 
in the habits of simians any ground for believing that there has 





* This means that all cases noted have been right-handed. Deutsche Zeitsch. fiir Ner- 
venheilkunde, 1891, i, p. 295 and foot-note. 

" 4 Referred to in The Psychological Review, January, 1894, p. 92. 

¢ For this reason the human leg, as Brown-Séquard says, is not as right-sided as the arm. 
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been a form of unilateral stimulation which would act to effect a 
structural change in one hemisphere over and above the other. 
But, apart from this, there is every reason to expect, quite inde- 
pendently of function, that two organs of such comparative sep- 
arateness and independence of function would not remain exactly 
balanced in function; in short, spontaneous variations giving 
advantageous dextrality would inevitably arise and persist as soon 
as the habits of life were not such that more important functions, 
such as locomotion, tended to suppress them and restore bilateral 
equilibrium.* There are, as far as I know, very few published ob- 
servations of fact in regard to simian or animal dextrality.+ 

It is likely, therefore, that right-handedness in the child is due 
to differences in the two half-brains, reached at an early stage in 
life, that the promise of it is inherited, and that the influences of 
infancy have little effect upon it. Yet, of course, regular habits 
of disuse or of the cultivation of the other hand may, as the child 
grows up, diminish or destroy the disparity between the two. 
And this inherited brain-onesidedness also accounts for the asso- 
ciation of right-handedness and speech—the speech function being 
a further development of the same unilateral potency for move- 
ment found first in right or left handedness. 








Tae Marquis of Salisbury has been nominated as president of the next meet- 
ing of the British Association, which will be held in Oxford, August 8th. In 
proposing him, Sir F. Bramwell mentioned, as among the claims of the marquis, 
that he had been Chancellor of the University of Oxford since 1880, that he 
would therefore represent both hosts and guests, that he was a distinguished 
statesman, a courteous gentleman, a member of the Council of the Royal Society, 
and a true man of science. Ipswich has been designated as the place for the 
meeting of 1895. 
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*It is on this point that 1 differ from Wilson, who claims that while some are natu- 
rally right or left handed, most people owe the peculiarity to education; the evidence, apart 
from my experiments, is well put by Mazel, /oc. cit. 

+ I know only the assertion of Vierordt that parrots grasp and hold food with the left 
claw, that lions strike with the left paw, and his quotation from Livingstone—i. e., “ All 
animals are left-handed” (Vierordt, loc. cit., p. 428). Dr. W. Ogle reports observations on 
parrots and monkeys in Trans. Royal Med. and Chirur. Society, 1871. Dr. Ogle informs 
me in a private letter that the chimpanzee which recently died in the Zodlogical Garden in 
London was discovered by him to be left-handed. I have addressed a circular letter to some 
of the officials in zodlogical institutions here and abroad, and hope to gather some facts in 
this way. It is evident that on this theory of spontaneous variation any change which pro- 
| duced a permanent organic superiority of one hemisphere would be sufficient, and the view 
. that the ‘difference in the hemispheres is due to a better blood supply to the left hemisphere 
es might thus have its justification. As a matter of fact, the arterial arrangements do seem 
to indicate a more direct blood supply to the left hemisphere (cf. the note of Dr. J. T. 
O’Connor, apropos of my experiments, in Science, xvi, 1890, p. 831). It is an interesting 
inquiry whether this arterial arrangement is reversed in left-handed persons. Wileon cites 
two cases in which there was no such correspondence (loc. cif., p. 179). 
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FOSSIL MAN.* 
By JOHN G. ROTHERMEL. 


— a comparatively short time our knowledge of man’s 
existence upon the earth has been greatly increased. By 
the aid of monuments, language, man’s handicraft in stone, brass, 
bronze, and iron in constructing implements of warfare and hus- 
bandry, the anthropologist has been able to classify prehistoric 
man into ages—namely, the chipped stone or paleolithic, the pol- 
ished stone or neolithic, the brass, the bronze, and the iron ages, 

The purpose of this paper is to deal with the evidence of the 
earliest of these. The records are to be found in Nature’s infal- 
lible history of the world’s development printed on pages of rock 
in fossil type. In order that those present not conversant with 
geology may more clearly understand what is to follow, it will 
perhaps be well to briefly explain the order and arrangement of 
these pages of rock. 

To carry out the simile, we might say that this great history is 
written in three volumes—the first and earliest called Palzozoic 
or Primary; the second, Mesozoic or Secondary; afid the third, 
Kainozoic or Tertiary. The first volume, or Paleozoic, is divided 
into three books, each book treating of the flora and fauna which 
existed at the time of which it speaks. The first book is called 
Silurian, and treats of that part of the age when invertebrates 
predominated; the second, Devonian, and treats of that part of 
the age when fishes predominated ; the third, Carboniferous, and 
treats of that part of the age when coal plants predominated, 
The second volume, or Mesozoic, is a record of the times when 
reptiles predominated. The third volume, Kainozoic, is a record 
of the times when mammals predominated. 

It must be understood that there is no clear-cut line of demar- 
cation separating the life of these ages, some of the forms of the 
earliest existing to-day, others having become extinct, the orders 
of life named with each age being simply the predominating life 
of the period. All these periods are divided into many minor a 
subdivisions, Man being a mammal, we are, however, interested 
only in the subdivisions of the Kainozoic or Tertiary. This 
period, beginning with the earliest, is divided into Eocene, Oligo- 
cene, Miocene, Pliocene, and Post-Pliocene or Post-Tertiary, also 
called Quaternary. For the purposes of this subject we dre in- 
terested mainly in the Post-Pliocene or Quaternary, which some 





* A lecture delivered May 12, 1893, in the Popular Course before the Academy of Nat- 
ural Sciences, Philadelphia. 
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geologists subdivide, beginning with the earliest, into. Pleisto- 
cene, Glacial, and Recent. 

The most important features of the Post-Pliocene or Quater- 
nary period are: First, the advent of man and contemporaneous 
flora and fauna. Second, the great Glacial period—the period when 
the glaciers extended over 
the greater part of Europe 
and North America, as at- 
tested by the drift forma- 
tion with its immense bowl- 
ders torn from mountain 
sides and carried a hun- 
dred miles or more; glacial 
scratches — grooves made 
by the rocks carried by the 
glaciers on the surfaces 
upon which they moved; 
terminal and lateral mo- 
raines, heaps of rocks left 
by the melting ice marking 
the limits of the glaciers. 
This Glacial epoch sepa- 
rates the Post-Pliocene in- 
to the three divisions men- 
tioned before, which may 
be called Preglacial, Gla- 
cial, and Post-glacial, in- 
stead of Pleistocene, Gla- 
cial, and Recent. 

It will, perhaps, be of Fie. 1.—Tae Sxvit From tue Neanpertuat Cav- 


interest to briefly indicate ern. A, side; B, front: and C, top view. The 


outlines from camera lucida drawings, one half 
some of the hypotheses the natural size, by Mr. Busk; the details from 
that have been advanced the cast and from Dr. Fublrott’s photographs. 


to account for this Glacial $e: ced pretabnoms 4 emt 
epoch. In the first place, Nature.) 

any hypothesis, in order to 

satisfy the necessities of the proposition, must include two seem- 
ingly opposed conditions and explain their interaction. To form 
a glacier, both heat and cold are necessary ; to form an ice mass, 
there must be something to be frozen; therefore there must exist 
sufficient heat to vaporize water, charging the atmosphere with 
aqueous vapor, which when carried to higher altitudes or sub- 
jected to cold is condensed and precipitated in the form of snow, 
the accumulation of which forms the glaciers. Hence, in a glacial 
region, if the mean temperature is comparatively high, the snow- 
fall must be great, otherwise.the heat would melt the snow faster 
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than or as fast as it accumulated ; if the mean temperature is low, 
the snowfall may be light and yet the glaciers accumulate, as the 
heat would be insufficient to melt that which did fall; but if the 
mean temperature is so high as to prevent the accumulation of 
snow, or so low as to prevent the formation of aqueous vapor, 
there can be no glaciers formed, the last conclusion being subject 
to the qualification that a vapor-laden atmosphere may be carried 
by prevailing winds from a warm climate to a cold one, and the 
vapor there condensed and precipitated. 

One hypothesis is that the whole solar system passes at times 
through stretches of space of different temperatures, and that 
the Glacial period coincides with a time when the solar system 
was passing through a low-temperature area; another is that the 
heat of the sun varies, such variations being the result mainly of 
contact with meteorites, as the impact of bodies generates heat, 
the idea being that the Glacial epoch coincides with a time when 
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few meteorites were colliding with the sun, the heat emanating 
therefrom being therefore decreased. These two hypotheses agree 
in one particular—they can neither be proved nor disproved, con- 
sequently their only value is speculative. 

Again, it is supposed that the earth’s axis has shifted—that 
during the Glacial period the north pole was in Greenland. This 
seems to be negatived by the slight observed shifting of the pole, 
and the fact that Tertiary fossil flora, immediately preceding the 
Glacial period, of both Greenland and the present arctic regions, 
indicate a temperate climate. 

Adhémar the astronomer advanced the hypothesis, also ad- 
vocated by the late Dr. James Croll and Prof. James Geikie, 
that, as the earth’s orbit is elliptical and as the sun is not central 
to this orbit but some three million miles nearer one end than the 
other, this fact in connection with the precession of the equinoxes 
may explain the Glacial epoch; it being held that during that 
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period when winter in the Northern hemisphere coincides with 
the earth’s position in its orbit farthest from the sun, the mean 
temperature of the Northern hemisphere will be considerably 
lower than when the reverse conditions prevail—that is, when 
winter in the north coincides with the earth’s position in its orbit 
nearest to the sun, as at present. Moreover, this change of posi- 
tion of the earth in its orbit would likely result in a change im 
direction of the trade winds, the air currents being mainly caused 
by the expansive action of heat creating a vacuum into which 
the air rushes from colder areas ; therefore, as the Southern hemi- 
sphere would become the warmer, the prevailing winds would be 
southward, thus changing the direction of ocean currents, like 
the Gulf Stream, to the southward, this being a secondary cause 
resulting from the first and further intensifying the cold. 

This hypothesis is supported by the fact that at present win- 
ter in the Southern hemisphere coincides witb the earth’s position 
in its orbit farthest from the sun, and the ice around the south 
pole extends much farther toward the equator than that around 
the north pole, the antarctic ice extending as far as the sixty- 
seventh degree of latitude. The antarctic summers are also said 
to be more humid, cold, and chilly than the arctic summers. 

But the earth’s orbit is not always the same; there have been 
periods when the orbit described resulted in a considerably greater 
difference than three million miles, and it is thought that if this 
ordinary eccentricity of the orbit is insufficient to account for 
the Glacial epoch, the periods of greater eccentricity would. 

This hypothesis seems to explain rather overmuch, for if true, 
it accounts not only for the Glacial period, but for many glacial 
periods in the past, for, other conditions remaining the same, 
there would result a Glacial period for every period in the past 
that the earth held the proper relative position in its orbit ; and if 
true, there should be geological evidence to sustain it, which there 
does not appear-to be, for such evidence of earlier glaciers as the 
rocks of past geological ages exhibit would seem to indicate local 
glaciers, not any widespread glacial action; but it would be rash 
to maintain that the other conditions remained the same; geology 
can not be said to show that they did. 

Still another hypothesis is that the Isthmus of Panama was in 
glacial times submerged, thus allowing the Gulf Stream to flow 
into the Pacific Ocean and thence north; also that the northern 
coast of British America was more elevated than at present. 
There is geological evidence to sustain both these propositions, 
but not conclusively. It is obvious that under these conditions 
the eastern part of the northern coast would be much colder, 
being more elevated and having lost the heat emanating from the 
Gulf Stream, while the western part would be warmer, having 
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gained the heat of the Gulf Stream; thus for the eastern part we 
have cold accounted for and for the western part heat—but the 
glacial condition extended the whole length; therefore, while it 
seems possible that glaciers might form on the western part by 
reason of the snowfall 
being great, the case 
is different for the 
eastern part, which 
seems to have been en- 
tirely deprived of its 
vapor - making _ ele- 
ment, heat, for even 
under existing condi- 
tions the mean tem- 
perature of Greenland 
and Labrador is low 
and the snowfall light 
as compared with 
Alaska. The answer 
is made to this that 
western winds carried 
the moisture-laden at- 
mosphere from the 
west coast to the east, 
// but these winds would 
mantis n't ies * have to cross the Sier- 
ra Nevada and Rocky 
Mountains, forcing 
them to higher altitudes, resulting in the condensation and pre- 
cipitation of their vapor upon the mountains. This difficulty is 
overcome by having recourse to the immense lava outflows, cov- 
ering thousands of square miles west of the Rocky Mountains, 
which are supposed to have taken place about the Glacial period ; 
this molten mass is supposed to have generated so much heat as 
to modify the customary effect of mountain ranges and get the 
vapor-laden atmosphere to the needed point and thus satisfy the 
hypothesis, but it offers no explanation of the Glacial period in 
Europe. 

Many leading geologists favor this view, while others think 
the truth will be found in a combination of the last two hypothe- 
ses, both being in some measure contributory to the result. 

Fossil man has been found in certain countries associated with 
the remains of certain animals, among which are the mammoth, 
woolly rhinoceros, cave bear, fossil horse, Irish elk, cave hyena, 
cave tiger, reindeer, elk, musk ox, aurochs, hippopotamus, lion, 
and others. These animals are either now extinct or are, for cli- 
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matal and other reasons, no longer inhabitants of the countries 
where fossil man has been found; hence, as related to those coun- 
tries, they are all extinct. 

It will be noticed that, of these animals as we now know them, 
the lion, tiger, hyena, and hippopotamus are tropical, or indige- 
nous to warm climates. The reindeer and musk ox are arctic, 
and no doubt the extinct mammoth and woolly rhinoceros were 
arctic also. During glacial times these arctic and tropical ani- 
mals appear to have occupied the same territory contemporane- 
ously. This fact seems more particularly conspicuous with the 
lion, tiger, hyena, hippopotamus, mammoth, and woolly rhinoce- 
ros; the reindeer and musk ox appearing, at least abundantly, 
somewhat later. This fact has given rise to considerable differ- 
ence of opinion. It has been argued that the tropical forms are 
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post-glacial, and that subsequent to the Glacial period the glaci- 
ated area passed through a period of tropical conditions. 

This argument seems clearly untenable from any point of 
view, as there is no evidence of a tropical climate intervening be- 
tween the Glacial epoch and the present temperate climate. All 
the evidence shows a gradual amelioration of climate until the 
‘present conditions are reached. Again, as the mammoth and 
woolly rhinoceros, supposed to be arctic forms, appear associated 
with the tropical forms in the same deposit, side by side, they 
would have to be considered tropical. For this there is reason, 
as their present representatives, the elephant and rhinoceros, are 
tropical. . 

But the facts are these: the reindeer and musk ox, known 
arctic forms, appear later than the supposed tropical forms. In 
all excavations through glacial material the tropical forms with 
mammoth and woolly rhinoceros appear in the lower levels, 
never superficially ; where several fossil beds are gone through, 
the upper or superficial beds contain the reindeer more abun- 
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dantly; where the reindeer occurs in the lower levels associated 
with the mammoth, woolly rhinoceros, hyena, etc., it is not 
abundant. 

It seems more reasonable to suppose that these tropical forms 
were adapted to the cold climatal conditions in some way, as the 
mammoth and woolly rhinoceros were, or that the conditions 
were not as severe as the immense accumulations of ice would 
lead us to imagine, for, as we have seen, if the precipitation is 
great, the mean temperature need not necessarily be very low. 

Prof. James Geikie thinks that during the Glacial epoch there 
were periods of high temperature, when the glaciers retreated and 
tropical animals migrated into the glacial region. However this 
may be, it is evident from what has been said that these tropical 
animals, with the woolly rhinoceros and mammoth, were either 
interglacial or preglacial or both. These data are important, as 
they fix the age of the associated human remains. 

There is considerable diversity of opinion as to the value of 
the evidence of man’s existence prior to the Pleistocene or early 
Quaternary—such evidence as we have being open to criticism or 
at least to the objection that it is not conclusive; it is founded 
principally upon roughly worked flints and flint chippings, per- 
haps and perhaps not made by man, as their occurrence can, at 
least to the satisfaction of some, be otherwise accounted for; also 
upon fossil bones of extinct mammals that bear markings sup- 
posed to have been made by contemporaneous man. Such bones 
have been found in both Pliocene and Miocene formations, and 
their incisions differently interpreted by different naturalists. 
Quite recently Prof. Cope has found in the Pliocene of southwest- 
ern Oregon obsidian implements of human manufacture associ- 
ated and interbedded with remains of fossil birds, but by what 
agency they got there has not been determined. 

The argument has been advanced as to Miocene man that, as 
all the mammalia of this period are extinct, it does not appear rea- 
sonable that man alone should survive the causes that proved so 
fatal to the rest of the mammalia. Against this it may be urged 
that man’s superior intelligence would enable him to overcome 
adverse circumstances that would prove destructive to other 
forms. In fact, this superior intelligence may have been a potent 
factor in the destruction of the other forms. 

In 1863 M. Desnoyes found in the gravel pit of Saint Prest, 
near Chartres, a leg bone (tibia) of a rhinoceros. It bore marks 
resembling those undoubtedly made by man on other more re- 
cent bones. Reasoning by analogy, the marks on the Saint Prest 
bone are also supposed to have been made by man. In the Vic- 
toria cave, Yorkshire, there was found a human leg bone (fibula). 
Both of these deposits have been considered by competent au- 
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thority to belong to the transition period between the Pliocene 
and Pleistocene. 

In the year 1700, at Cannstadt, Wirtemberg, Germany, there 
was found a portion of a human skull associated with animal 
remains. Its value was not known until 1835, when Jaeger recog- 
nized its importance as evidence of the coexistence of man with 
the extinct mammals. This appears to have been the first true 
fossil of man found. 

In 1857 a human skeleton was discovered in a limestone cave 
in the Neanderthal gorge near Hochdal, between Diisseldorf and 
Elberfeld, Prussia, associated with remains of extinct mammals. 
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Unfortunately, the value of this find was not known to the work- 
men who made it, and most of the skeleton was lost. Dr. Fuhl- 
rott, however, succeeded in securing the cranium, both thigh 
bones, two arm bones (a right radius and a left humerus), and a 
hip bone (left ilium). In the same year these were described by 
Dr. Schaffhausen. All the facial bones were lost. The cranium 
consists only of that portion situated above the roof of the orbits 
and the superior occipital ridges. This skull has become famous, 
and is known as the Neanderthal skull. When first found its re- 
markable peculiarities gave rise to much discussion. Many nat- 
uralists considered it a special species or even genus; others con- 
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sidered it as intermediate between man and the apes, and at last, 
in order to find some place for it, it was regarded by many as the 
skull of an idiot. 

The peculiarities that gave rise to these opinions consist main- 
ly as follows: A long, narrow skull, a low, rapidly retreating 
forehead, and an exceptional development of the brow ridges (su- 
perciliary ridges); these are so prominent that there is a depres- 
sion behind or between them and the frontal bone. They, more- 
over, coalesce in the middle line, making a deep depression at the 
root of the nose. The bones are also unusually thick, the whole 
configuration remarkable and decidedly apelike and brutal. 

The other bones found are in keeping with the skull, being 
thick and characterized by the unusual development of ridges 
and depressions for attachment of muscles; they would indi- 
cate a stature of five feet six to five feet eight inches (1°68 to 
1°72 metre). 

The cranial capacity has been calculated to be 74°42 cubic 
inches (1,220 cubic centimetres), said to be equal to that of the 
Malays and superior to that of the Hindus of small stature. The 
cranial capacity of the most capacious gorilla skull yet measured 
is thirty-four and a half cubic inches, while the largest human 
skull had a capacity of one hundred and fourteen cubic inches, the 
mean European skull being from ninety to ninety-six cubic inches, 
so that, while in capacity there is a wide difference between the 
Neanderthal skull and the gorilla skull, there is also a wide dif- 
ference between it and the European skull. 

In what is known as the cephalic index this skull does not 
compare unfavorably with skulls of some existing races. The 
cephalic index is based upon the proportion between the antero- 
posterior and transverse diameters of the brain case. It is ascer- 
tained by multiplying the transverse diameter by one hundred 
and dividing the result by the antero-posterior diameter; this re- 
sult is the cephalic index. When it is less than eighty the skull 
is said to be dolichocephalic, or long-headed; when more than 
eighty the skull is brachycephalic, or short-headed. The antero- 
posterior diameter of the Neanderthal skull is eight inches, the 
transverse diameter 5°75 inches; the cephalic index is therefore 
seventy-two, ahd the skull is dolichocephalic, having an index 
less than eighty. The mean cephalic index of the existing Eski- 
mos is 69°3. 

Similar crania have been found in the tufa beds of La Denise, 
in Auvergne, France; at Eguisheim, in Alsace; and in the lowest 
gravels of the plain of Grenelle. All these are long-headed, 
or dolichocephalic, and correspond in other characteristics, but 
none are so apelike and brutal. It was therefore until recently 
thought that the Neanderthal man was simply a more pro- 
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nounced or exaggerated specimen of a general type existing at 
that time. 

The facial bones are wanting in all these skulls, but a skull 
found in the Forbes quarry near Gibraltar, unfortunately of 
doubtful geological horizon, but with facial bones intact, coin- 
cides very closely in craniological characters with the Neander- 
thal skull. These facial bones are rude and massive, the upper 
jawbone (superior maxillary) being sensibly prognathic, the nasal 
bones prominent, and the nasal orifices very broad; the dental 
arch is of horseshoe-shape, narrowing backward. 

A lower jawbone found by Dupont in the cave of Naulette in 
the valley of the Lesse, Belgium, has been regarded as possibly 
belonging to a man of the Neanderthal type. This jaw is remark- 
able for thickness ; the molar teeth increase in size backward, the 
wisdom tooth being the largest; there is also an absence of the 
chin prominence. 

In the year 1886 MM. Fraipont and Lohest, two thoroughly 
competent scientific men, discovered two skeletons of the Nean- 
derthal type (a man and a woman) at the mouth of a cave in the 
commune of Spy, in the Belgian province of Namur.* 

These men of Spy were found in the terrace in front of a lime- 
stone cave or grotto (as represented on the screen, Fig. 2, by a 
section through the deposit) at the point E, after cutting through 
the formation A, nine feet six inches (2°9 metres) thick, composed 
of rubble and brown clay, containing calcareous blocks of several 
cubic metres volume; B, a yellow argillaceous tufa, two feet seven 
inches (0°8 metre) thick, containing calcareous blocks and difficult 
to cut with a pick; C, about six inches (15 centimetres) thick, of 
strong red color, containing flint chippings, angular fragments of 
limestone, charcoal, and débris of mammoth tusks; D, also about 
six inches (0°15 metre) thick, a yellow calcareous clay passing into 
a tufa of same nature as B, at the base of which is a small vein of 
wood charcoal; F,, brown clay, sometimes black, containing angu- 
lar limestone pebbles and flint chippings, under which is the 
limestone in which the cave is formed, K. 

There are no fossils in A, nor at the point where the opening 
is made were any found in B; but the bed B was found to be 
fossiliferous at other points, containing bones of mammoth and 
deer, and toward the upper part, in discontinuous layers, flint 
chippings. The zone C, above the human bones, is a hard breccia, 
resisting the blow of a hammer, and composed of fragments of 
mammoth ivory, flint chippings, angular calcareous pebbles, and 
— of wood charcoal. The continuity of this zone C, the fact 





* Rech. ethnograph. sur des ossiments humaines, par Julien Fraipont et Max Lohest. 
Archives de Biologie, vii, 1886. 
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that the human bones were contained in a very hard bed, from 
which they were removed with difficulty, together with the care- 
ful examinations of MM. Fraipont and Lohest at the time of find- 
ing, preclude any hy- 
pothesis of burial or 
change of position due 
to reworking of strata. 

The only logical 
conclusion is, that the 
men of Spy died at the 
entrance of the cave 
that served them for a 
home, on the ground 
that was partly formed 
of their kitchen débris. 
The animal remains 
found on a level with 
and below the Spy skel- 
etons were woolly rhi- 
noceros (abundant), 
fossil horse (very abun- 
dant), red deer (rare), 


_  Yreindeer (very rare), 

Fie. 6.—SxkuLL oF THE Man oF Spy. From Prof. G. F. h lentiful 
Wright’s Man and the Glacial Period. (Fromaphoto- ®UTOCDS (p entilu )s 
graph.) mammoth (common), 


cave bear (rare), badg- 
er (rare), cave hyena (abundant). The utensils found at the side 
of the skeletons were two triangular pointed flint instruments 
dressed on one face, a thin polished sandstone, many unformed 
flint splinters, and a bone instrument. 

If we adopt the classification of Quaternary man, based on the 
associated fauna and archeological remains, proposed by M. de 
Mortillet, this man of Spy belongs to the Moustieriennes period. 
M. de Mortillett recognizes a Quaternary human station earlier 
than this, but from it there have been no human bones reported. 

The two fossiliferous beds, C and B, above the skeletons, also 
contained archzological remains. Without taking time to de- 
scribe these, it may be stated that both beds contained flints of 
the same type as those in the bed with the skeletons ; also bone 
and ivory instruments. The flint instruments were more elabo- 
rate in workmanship and finish, progressively so, being more so 
in B than in C. 

MM. Fraipont and Lohest regard the men of Spy as being of 
the same age and type as the Neanderthal and Cannstadt men. 

The superimposed outline drawings (upon the screen) of a side 
and top view of the skulls, in which the solid line represents the 
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Neanderthal, the dotted line Spy man No. 1, and the broken line 
Spy man No. 2, show how closely they coincide, especially in the 
case of Spy man No. 1, which is scarcely distinguishable from the 
Neanderthal. The skull of Spy man No. 2, while retaining the 
general characteristics of the Neanderthal, is more arched and 
higher in the frontal region. The cephalic index of Spy No. 1 is 
seventy ; that of Spy No. 2, seventy-four to seventy-six. 

The immensely developed brow ridges (superciliary crests) are 
not known in any existing race, nor is the rapidly retreating fore- 
head, except in rare and isolated cases. Both are well-known 
characters in the Simiidw. The characters exhibited by the lower 
jaw are remarkable, and are presented by no existing human race. 
The angle formed by the anterior face of the mandibular sym- 
physis with the inferior border of the horizontal ramus (that is, 
the angle between the chin and the lower jaw) is an obtuse angle, 
while in all existing races it is an acute angle. There is no chin 
prominence in the Spy men. 

The posterior face of the mandibular symphysis (that is, 
separating the lower jaw at the chin and exposing the separated 
faces) presents characters approaching an outline intermediate 
between the anthropoid apes and existing man, as illustrated on 
the screen by outline drawings of the symphyses of the chimpan- 
zee, Spy No.1, Spy No. 2, 
and modern man. By 
comparing the _ corre- 
sponding parts as repre- 
sented by the letters this 
will be evident. Thus 
the concavity P exists in 
the chimpanzee and Spy 
No. 1 and No. 2, but is 
scarcely discernible in ex- 
isting man; the promi- 
nence G exists in the 
chimpanzee, Spy No. 1 
and No, 2, and is scarce- 
ly discernible in existing Fie. 7.—SxvLt or tax Orp Maw or Cro-Maenon, 
man. The concavity T Eyzizs. (Reindeer epoch.) 
has the same relation; 
the prominence B, for the insertion of the genioglossal muscles, 
exists in all; and from this point the outline slopes rapidly for- 
ward in existing man and Spy No. 1 and No. 2, while less so and 
to a less defined termination in the chimpanzee. The upper part 
of the outline, except that it is more vertical, corresponds more 
nearly with the chimpanzee, while the lower part er, 
more nearly with existing man. 
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The absence of the chin prominence is also shown in these 
views. As will be noticed, the line A OC, let fall from the anterior 
superior angle of the symphyses, falls entirely outside of the rest 
of the anterior outline in the chimpanzee, Spy No. 1, and Spy No, 
2, while in modern man it cuts the outline, leaving a considerable 
prominence anterior to it. 

The molar teeth increase in size posteriorly. Prof. Cope, from an 
examination of the teeth from casts furnished him by M. Lohest, 
points out many interesting peculiarities in dentition, prominent 
among which is the fact that the superior molar teeth are quadri- 
tuberculate. In Europeans they are generally trituberculate. In 
some lower races—Malays, Polynesians, and Melanesians—they 
are quadrituberculate, as they are also in the anthropoid apes. 
The bones of the forearm, radius, and ulna are so curved as to 
produce a wide interosseous space, not observed in | any existing 
race, but common in apes. 

The thigh bone, or femur, is round in section and curved ante- 
riorly. This is only known among existing races in the Negritos 
of the Philippine Islands. It is normal among apes. 

The tibia has an oval section, and is shorter in relation to the 
femur than in any existing race. -This is also a simian character. 

The condyles of the femur are wide, and are more produced 
posteriorly than in any existing race. 

The articulation between the femur and tibia is such that the 
men of Spy must have walked with a fixed bend at the knees. 
Moreover, the body must have been bent forward in order to pre- 
serve equilibrium. These men were of short, powerful build. 

In general the man of Spy presents many simian characters, 
but “he is still distinctively a man. To use the words of MM. 
Fraipont and Lohest, between him and the highest apes there is 
“an abyss”; to which Prof. Cope adds, “ though, from a zodélogi- 
cal point of view, it is not a wide one.” 

On the other hand, this man of Spy presents characters that 
seem to distinctly define and separate him specifically from all 
other known races of men. In recognition of this fact, the name 
Homo neanderthalensis has been proposed for him. 

MM. Quatrefages and Hami regard the Cannstadt man and the 
Neanderthal man as being of the same age and type, and have 
classified with them the crania found at La Denise, Eguisheim, 
and in the lowest gravels of the plain of Grenelle, under the name 
of the Cannstadt race. As before stated, MM. Fraipont and 
Lohest consider the Spy man to be of the same age and type, 
referring it also to the Cannstadt race. Of this race Quatrefages 
says: “It disputed the ground with the great extinct mammals, 
with the mammoth, the woolly rhinoceros, the cave bear, and the 
cave hyena; it belongs, therefore, to the earliest ages of the Qua- 
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ternary.” Dr. Schaffhausen thinks it can be traced to an earlier 
period still. In view of the discovery of the Spy man with its 
better definition of the Cannstadt race, it is possible that the men 
of La Denise, Eguisheim, and the lowest gravels of Grenelle will 
have to be separated from this race. 

In the valley of the Vézére, in the southwest of France, in 
that of the Somme in the northwest of France, at Grenelle near 
Paris, in the Gourdon grotto in the middle of the central Pyre- 
nees, in the department of the Basses-Pyrénées, in the valley of 
the Meuse in Belgium, and in several other localities needless to 





Fie. 8.—Tue Sxuxu From THe Cave or Eneis—viewed from the right side. a, glabella, 
b, occipital protuberance (a to 6, glabello-occipital line); ¢, auditory foramen. (From 
Huxley’s Man’s Place in Nature.) 


repeat here, there has been found a fossil man, morphologically 
much different from the Cannstadt man. 

To this man MM. Quatrefages and Hami have given the name 
of the Cro-Magnon race, from the rock shelter of this name in the 
valley of the Vézére, near the village of Les Eyzies, where in the 
year 1858 the bones of three men, one woman, and a child were 
found. 

This race is regarded as more recent than the Cannstadt race. 
The evidence to sustain this view is quite convincing. 

In the Grenelle basin, near Paris, the Cannstadt man, the Cro- 
Magnon man, and a skeleton approaching a type known as the 
Furfooz man (to be described later) appear in chronological order, 
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superimposed one upon the other, the Cannstadt race occupying 
the lowest gravels, the Cro-Magnon race the alluvial beds at a 
depth of ten to thirteen feet, and the Furfooz race at a depth of 
five to eight feet. 

The Cro-Magnon skull is similar to the Cannstadt in one par- 
ticular only-—they are both dolichocephalic, long-headed—the 
cephalic index of that of the old man of Cro-Magnon being 73°76, 
that of the Engis skull from the Meuse, Belgium, being 70°52; so 
that we have in both races long, narrow skulls, but here the re- 
semblance ceases. The forehead of the Cro-Magnon skull is well 
proportioned, rising above brow ridges (superciliary ridges), but 
slightly marked in some instances, better defined in others, but 
never excessively prominent and apelike as in the Cannstadt 
skull. The vault presents fine proportions, tne calculated capa- 
city being 96°99 cubic inches (1,590 cubic centimetres). This is 
higher than the mean capacity of existing European skulls. 

The facial bones indicate the type of heads called by Pruner 
Bey disharmonic—that is, a head with a skull elongated from 
before backward and a face elongated from above downward is 
harmonic. When there is a disagreement in these proportions it 
is disharmonic. In this case the face is broad while the head is 
long. The eyes were small, the nose bold and narrow. The max- 
illary bones projected outward, so as to produce decided progna- 
thism ; the chin projects forward; in stature they were tall, meas- 
uring from five feet ten to six feet eight inches. All the bones of 
the skeleton are solid, thick, and indicate a powerful people. 

In the valley of the Vézére within a distance of seven or eight 
miles there have been found eight settlements of this race. I will 
not detain you to enumerate these or describe them separately. 
Suffice it to say that, while the remains are all undoubtedly of 
the same race, the associated animal and archeological remains 
indicate clearly that they are not of the same age, but rather 
those of successive periods of development; thus the eight settle- 
ments give, as it were, an epitomized history of the race. 

The most ancient, being connected by its fauna with the lower 
alluvium of Grenelle, the men of this period were probably little 
superior to the Cannstadt race. In the next settlement, that of 
Cro-Magnon itself, the arms and implements were more numerous 
and varied, though lighter and made of flint; the large animals— 
mammoth, bear, and hyena—were still killed for food. In other 
more recent settlements the cutting of flints was developed to a 
marvelous perfection; arrowheads, spear and lance points were 
made with much care and finish. 

In the most recent settlements when the reindeer predominated 
the industry underwent a change. Bones and the antlers of rein- 
deer were fashioned into weapons, while flint appears to have 
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been used for tools only. They made harpoons, barbed arrow- 
heads, and needles not much longer than our own, with pierced 
eyes. Burned wood and ashes are evidence of their knowledge of 
fire and perhaps cooking, though no vessels for this purpose have 
been found. From the needles it is a fair inference that they 
made clothes out of the skins of animals. They also carved with 
flints on the bones of animals, some of these of fair artistic merit ; 





Fie. 9.—De.ingations on Pieces or ANTLER (La Madelaine). 1. Drawing ofa fish on rein- 
deer horn, 2. Representation of a squatting stag on stag horn. 38. Running reindeer on 
reindeer horn. 4. Piece of reindeer horn, showing on one side two heads of the aurochs, 
and on the other a human figure, an cel (#), two horse heads, and three rows of marks. 
The portions which would not be visible, owing to the roundness of the piece of horn, 
have been drawn beyond its contour. 


most of the representations are of animals, few attempts being 
made at the human form, and these not good. They visited the 
seashore, as marine shells are found, and from the character of 
the burial places the inference is fair that they had some idea of 
a future existence. 

The skeleton found in the cave of Mentone in the Mediterra- 
nean (just east of Nice) was probably of this race. 

Toward the latter part of the time of the predominance of the 
reindeer there is a decrease in the bone implements found, and a 
greater finish is noted in the flint implements; no doubt, with the 
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amelioration of climate, retreat of the glaciers, and consequent 
moving northward of the reindeer, the conditions of existence 
materially changed. It is maintained by some naturalists that 
the man of Cro-Magnon followed the reindeer north, that the set- 
tlements remained for a long time uninhabited, and that the man 
who made the polished flint implements is another and distinct 
race—neolithic man, the earliest man of the present period. On 
the other hand, it is held that the polished flint race is but a de- 
velopment of the Cro-Magnon. In support of this it is claimed 
that in the upper levels of a rock shelter at Sorde, in the depart- 
ment of the Basses-Pyrénées, human bones of the Cro-Magnon 
type and cut flints were found, but with them a narrow, thin 





Fic. 10.—Prenistoric Man From THE Cave or Mentone. (From Dana’s Manual of 
Geology.) 


blade and a triangular dagger, which are very similar to the 
finest. productions of the neolithic age. The most plausible conclu- 
sion would seem to be that many, but not all, of the Cro-Magnon 
men followed the reindeer and retreating ice northward, and that 
those remaining amalgamated with the neolithic immigrants, ac- 
cepting in a measure their industries; thus we have the mixtures 
of the implements of palzolithic and neolithic man. 

The most recent of the races of fossil man have been grouped 
by MM. Quatrefages and Hami under the name of the Furfooz 
race, from Furfooz in the valley of the Lesse, Belgium; here a 
complete station, comprising a grotto where they lived and a 
burial grotto, was found. As before mentioned, a race allied to 
this is found in the Grenelle basin near Paris. Grouping on cranio- 
logical characters, and considering a head found at La Touchére 
in a bank of the Seille as an allied form, we have in this group 
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four types. They are all short heads (brachycephali), the first 
Furfooz race having a cephalic index of 79°31; the second, 81°39; 
that of Grenelle, 83°53; that of La Touchére, 84°32. The La Tou- 
chére skull is remarkable for a disharmony the inverse of that of 
the Cro-Magnon. In this case the skull is broad and short while 
the face is long. 

The two races of Furfooz have a family resemblance, but are 
distinctive types: in the first the head is harmonic, the forehead 
retreating, the face broad, a sufficiently prominent nose, square 
orbits, and an almost orthognathous superior maxillary ; in the 
second Furfooz race the forehead rises somewhat perpendicularly, 
the orbits and the face are longer, and the superior maxillary pro- 
jects forward, producing a decided prognathism. In the Gre- 
nelle race the brow ridges are full and give a slightly oblique 
direction to the base of the forehead, but the arc soon rises and 
is regular, the head is harmonic, the cheek bones are prominent, 
the orbits approach the square form, the nose is sufficiently promi- 
nent, and the maxillary bones are prognathous. The men of Gre- 
nelle and Furfooz were of small stature, five feet four to five feet 
six inches. The bones of the limbs and trunk are strong. 

Some investigators are disposed to regard these Furfooz races 
as neolithic or belonging to recent times, but the associated ani- 
mal forms seem to place them among the Quaternary forms, 
though perhaps near the close of the Glacial period. The remains 
of their handicraft would indicate a peaceable people. Their im- 
plements were made of flint and reindeer horn. Knives, saws, 
scrapers, and bodkins were made of the former, and lances or 
javelins of the latter. The workmanship was inferior to that of 
the most recent Cro-Magnon men. Skins were used for clothing, 
and their burial places indicate a belief in another life. 

It is probable that this race met with the same fate as the 
Cro-Magnon ; with the retreating ice the animals upon which they 
lived moved northward and to higher altitudes, the majority of 
the Furfooz men following, others remained stationary, and these 
were eventually absorbed by long-headed and short-headed men 
of the neolithic or polished stone period. 

Pruner Bey advanced the hypothesis that this brachycephalic 
race were the ancestors of a so-called Mongoloid type of man, he 
considering that a type of man exists uniting the characters of 
the Mongol proper and the white races, and extending over the 
greater portion of the north of the old continent and even into 
America. ' 

While, so far as our knowledge goes, the long-headed races 
antedated the short-headed, there is no evidence that the latter 
descended from the former. As we have seen, the long-headed 
Cro-Magnon and the short-headed Furfooz both had represetita~ 
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tives in the reindeer period. No doubt these fossil races, modi- 
fied by intercrossing and other causes, persisted up to present 
times. ' 

In this connection it may be well to refer briefly to the con- 
tention now prevailing as to the origin and original habitation of 
the ancestors of the present inhabitants of Europe. This subject, 
very interesting, is full of difficulties, which open it up to specu- 
lation and give full play to that class of scientists whom Prof. 
Huxley has called the Uhlans of science. Philology seems to take 
precedence in these investigations. The long-recognized simi- 
larity in the so-called romance languages—French, Italian, and 
Spanish—led Sir William Jones, about a century ago, to point out 
the alliance between Sanskrit, Zend, Armenian, Greek, Latin, 
Lithuanian, Slavonian, German, Celtic, etc. Inasmuch as the 
similarity of French, Italian, and Spanish would be unintelligible 
if it were not for Latin, so the relation between all of the above- 
named tongues is unintelligible without a root tongue and a peo- 
ple who spoke it. 

At first this honor was given to Sanskrit and the inhabitants 
of the valley of the Ganges. Subsequent investigations demon- 
strated that Zend and Sanskrit were modifications of an Indo- 
Iranian tongue, of which Zend and Sanskrit were offshoots. Then 
the region of the Hindu Koosh and Pamir was thought to be 
the original seat; this idea crystallizing, as it were, long held 
sway. As the people spread northwest into Europe and south- 
east into India, they were called the Indo-Germanic race, and 
have now come to be called the Aryan race, said to be the name 
by which the Persians and Hindus knew themselves before their 
separation. 

More recently speculation as to the original seat of the Aryans 
has, we might say, run wild. Russia, Finland, the shores of the 
Baltic, Scandinavia, and the Caucasian region all have or have 
had their advocates. The claims made for the Caucasian region 
and Russia appear to be the most plausible, They are, moreover, 
to some extent complementary to each other. 

For the first locality the principal reason advanced is philo- 
logical. It is held that the root language would necessarily con- 
tain names for the familiar objects of the environment. As there 
appear to be no words in Aryan to represent certain animals— 
camel, lion, and tiger—it is supposed these forms did not exist in 
the locality ; being unknown to the people, they had no names for 
them. Hence, by studying the confines of animal life, a locality 
where the unnamed life did not exist would fill the linguistic re- 
quirement. The Caucasian region is said to do this. This reason- 
ing is, however, of the negative kind, and is open to the objec- 
tions that all negative reasoning is. 
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The argument for the Russian locality is known as Latham’s 
Sarmatian hypothesis. It takes for a starting point the position 
that one important prerequisite for the development of the Aryan 
race was that in its nascent stages at least it should be kept pure. 
It is well known to geologists that at a not very remote period 
Europe and Asia Minor were continuous across the Bosporus, the 
barrier being about two hundred feet above the sea. Going east 
from this point we encounter the Black Sea, at present on a level 
with the Mediterranean ; the Caspian, eighty-five feet above; and 
the Aral, one hundred and fifty-seven feet above. Therefore, at 
the time that Europe and Asia Minor were continuous, all this 
area represented by the above-mentioned seas and the intervening 
land was one vast sheet of water, which in connection with the 
mountain ranges would effectually bar the progress of a non- 
maritime people, thus preserving it from contamination with 
other races and at the same time leaving it a vast area in which 
to develop. If the Aryan race existed at this time, this was no 
doubt an ideal place for its development. Moreover, the wide 
area covered gave room for considerable differentiation in lan- 
guage before it began to spread over India and the rest of Eu- 
rope, as many dialects must have prevailed, with considerable 
difference between those of the central tribes and those of the 
periphery. 

When by the erosion of the Bosporus the land was drained 
and assumed its present conditio:., the race is supposed to have 
spread in all directions. This spreading from a central point 
appears, in view of the great diversity of the Aryan languages, 
yet all with an Aryan root, as more reasonable than the hypothe- 
ses, like that of the Caucasian region, which necessitate their 
spreading in successive migratory waves. 

As to the origin of the Aryan race all is as yet speculation. 
On this point the Uhlans have the field. That there was a race 
or a people speaking the root tongue of all the Indo-European 
tongues is beyond dispute, but that all the Indo-European people 
speaking the so-called Aryan languages are of this race is not so 
clear. Whatever the truth may be as to the original seat of the 
Aryan race and as to its origin, they seem to be a distinct people 
and not to have developed from fossil or paleolithic man, as we 
know him, unless perhaps Pruner Bey’s idea (alluded to before) 
may prove to be true, viz., that the Furfooz man developed into 
a so-called Mongoloid race, and the Aryans are a division of this 
race. 

We have seen in some of the abodes of fossil men described 
that there was evidence that they had mixed and acquired some 
of the customs of another, more advanced, so-called neolithic race. 
These neolithic men may have been and possibly were the pio- 
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neers of the migrating Aryans, and existing Europeans are no 
doubt the descendants of the union of the two—the Aryan lan- 
guage having in great measure or entirely replaced the mother 
tongue, perhaps a very crude one, of fossil man. It is, however, 
maintained by some investigators that palwolithic or fossil man 
died out, and that a period or hiatus existed between his time and 
the peopling of Europe by neolithic man. 

In America we have one skull reported from Brazil, the Lagoa 
Santa skull, but of doubtful geological horizon. It is, however, 
figured as of the Cannstadt type. In the United States we have 
one skull from the gold sands under Table Mountain, California, 
known as the Calaveras skull. This find has met with much 
criticism. 

Weapons and implements of paleolithic man have been re- 
ported from the Pacific coast, Minnesota, Indiana, Ohio, and the 
Atlantic coast in the Delaware River Valley. Investigators re- 
gard this man, whose existence is proved by weapons and imple- 
ments rudely fashioned of argillite, as being interglacial. Prof. 
Holmes has within the past two months severely criticised the 
‘Minnesota and Ohio finds. The question here also arises, What 
became of him? Did he follow the retreating ice northward ? for 
it seems pretty generally agreed that the American Indian, come 
from where he may, is not the descendant of paleolithic man. 

We saw in the first part of this paper that there was no posi- 
tive evidence of man prior to the Pleistocene period ; neverthe- 
less, man must have existed before that time, for during that 
period his known fossil remains covered a wide area, and when 
we take into consideration the few fossils that are preserved by 
the rocks in comparison to the whole number of any species that 
perish, it is evident that Pleistocene man must have been numer- 
ous; and, as he must have descended from antecedent man, there 
can be little doubt that he existed in Pliocene and perhaps Mio- 
cene times, 

There have been many attempts made to measure the age of 
geological strata—none, however, that can be said to be satisfac- 
tory. Not only are any experimental data that can be used very 
uncertain indices of what actually took place in the remote past, 
but the bias of the experimenter in favor of this or that hypothe- 
sis is apt to be impressed on the result attained. It may be stated, 
however, that scientific opinion, based on careful observations 
and comparative computations from these observations, the de- 
tails of which our time will not permit us to go into, seems now 
generally agreed that the Glacial period closed from ten to fifteen 
thousand years ago. ) 

We must remember that fossil man existed in preglacial or 
interglacial times, long anterior to the close of the Glacial period. 
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All or some part of that period, when North America and Europe 
were for the most part covered with glacial ice, intervenes be- 
tween the time of man’s undoubted existence—the time of the 
Cannstadt, Cro-Magnon, and Furfooz races—and the pies’ 
of the time figured by these savanis, 





PROFESSOR TYNDALL. 
By Pror. T. H. HUXLEY. 


ERSONAL, like national, history has its epochs; brief sea- 

sons, during which life is fuller than usual, and the present 
is more obviously pregnant with the future than at other times, 
For me, the year 1851 constitutes such an epoch. In November, 
1850, I had returned to England after an absence, which not only 
extended over a considerable period of time, but covered the 
critical age of transition from adolescence to full manhood. In 
the course of these four years, largely spent in little-explored 
regions of the other side of the globe, I had been in the world as 
well as round it, and stored up varied experiences of things and 
men. Moreover, I had done some bits of scientific work which, as 
I was pleasantly surprised to learn on my return, were beiter 
thought of than I had, I will not say expected, but ventured to 
hope, when I sent them home; and they provided me with an 
introduction to the scientific society of London. I found the new 
world, into which I thus suddenly dropped, extremely interesting, 
and its inhabitants kindly disposed toward the intruder. The 
veterans were civil, the younger men cordial; and it speedily 
dawned upon my mind that I had found the right place for my- 
self,.if I could only contrive to stop in it. As time went on, I 
acted upon this conviction ; and, fortune greatly aiding effort, the 
end of it was thirty odd years of pretty hard toil, partly as an 
investigator and teacher in one branch of natural knowledge, and 
partly as a half-voluntary, half-compelled man-of-all-work for 
the scientific household in general. . 

But the year 1851 has other and even stronger claims to be 
counted an era in my existence, In the course of the twelve 
months after my return, I made acquaintances which rapidly 
ripened into friendships, knit with such strong bonds of mutual 
affection and mutual respect, that neither the ordinary vicissi- 
tudes of life, nor those oppositions in theory and . Practice which 
will arise among men of mental constitutions diverse in every- 
thing but strength of will, nor, indeed, any power short of al- 
mighty Death, has been able to sunder them from that ‘time to 
this. And among those friends who, as the years rolled on, 
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“. .. mir so oft 
In Noth and Traibsal beigestanden,” * 


to whom, indeed, I have found the old shikaree’s definition of a 
friend, as “a man with whom you can go tiger-hunting,” strictly 
applicable, almost the earliest was John Tyndall. 

My elder by some five years, Tyndall’s very marked and vigor- 
ous personality must have long taken its final set when we fore- 
gathered in 1851. The dyer’s hand is subdued to that it works 
in ; and, it may be, that much occupation with types of structure, 
elsewhere, is responsible for a habit of classifying men to which I 
was, and am, given. But I found my new friend a difficult sub- 
ject—incerte sedis, as the naturalists say; in other words, hard 
to get into any of my pigeon-holes. Before one knew him well, 
it seemed possible to give an exhaustive definition of him in a 
string of epigrammatic antitheses, such as those in which the 
older historians delight to sum up the character of a king or 
leading statesman. Impulsive vehemence was associated with a 
singular power of self-control and a deep-seated reserve, not easily 
penetrated. Free-handed generosity lay side by side with much 
tenacity of insistence on any right, small or great; intense self- 
respect and a somewhat stern independence, with a sympathetic 
geniality of manner, especially toward children, with whom Tyn- 
dall was always a great favorite. Flights of imaginative rhetoric, 
which amused (and sometimes amazed) more phlegmatic people, 
proceeded from asingularly clear and hard-headed reasoner, over- 
scrupulous, if that may be, about keeping within the strictest lim- 
its of logical demonstration ; and sincere to the core. A bright 
and even playful companion, Tyndall had little of that quick 
appreciation of the humorous side of things in general, and of 
one’s self in particular, which is as oil to the waves of life, and is 
a chief component of the worthier kind of tact; indeed, the best 
reward of the utterer of a small witticism, or play upon words, in 
his presence, was the blank, if benevolent, perplexity with which 
he received it. And I suppose that the character-sketch would be 
incomplete, without an explanation of its peculiarities by a refer- 
ence to the mixture of two sets of hereditary tendencies, the one 
eminently Hibernian, the other derived from the stock of the 
English Bible translator and Reformer. 

To those who have been privileged to become intimate with 
Tyndall, however, sketch and explanation will seem alike inade- @ 
quate. These superficial characteristics disappeared from view, “9 
as the powerful faculties and the high purposes of the mind, on ae 
the surface of which they played, revealed themselves. And to . 








* . . . have'so often stood by me 
In trouble and adversity. 
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those who knew him best, the impression made by even these 
great qualities might well be less vivid than that left by the 
warmth of a tenderly affectionate nature, 

“If I pull through this it will be all your care, all your doing.” 
These words (I give them from memory), uttered the night before 
his death, were meant for no ear but that of the tireless nurse, 
watcher, secretary, servant, in case of need, to whom they were 
addressed; and whose whole life had been, for many years, de- 
voted to the one object of preserving that of her husband, Ut- 
terly hateful to me as are the violations of a privacy that should 
be sacred, now too common, I have sought and obtained permis- 
sion to commit this, and take all responsibility for it. For the 
pitiful circumstances of Tyndall’s death are known to all the 
world; and I think it well that all the world should be enabled 
to see those circumstances by the light which shines forth, alike 
on the dead and on the living, from the poor crumpled piece of 
paper on which these treasured words were, at once, recorded. 


But I have wandered far from the year 1851 and its nascent 
friendships. 

At that time Tyndall and I had long been zealous students of 
Carlyle’s works. Sartor Resartus and the Miscellanies were 
among the few books devoured partly by myself, and partly by 
the mighty hordes of cockroaches in my cabin, during the cruise 
of the Rattlesnake; and my sense of obligation to their author 
was then, as it remains, extremely strong. Tyndall’s apprecia- 
tion of the seer of Chelsea was even more enthusiastic; and, in 
after-years, assumed a character of almost filial devotion. The 
grounds of our appreciation, however, were not exactly the same. 
My friend, I think, was disposed to regard Carlyle as a great 
teacher ; I was rather inclined to take him as a great tonic; as a 
source of intellectual invigoration and moral stimulus and re- 
freshment, rather than of theoretical or practical guidance. Half 
a century ago the evangelical reaction which, for a time, had 
braced English society was dying out, and a scum of rotten and 
hypocritical conventionalism clogged art, literature, science, and 
politics. I might quarrel with something every few paragraphs, 
but passing from the current platitudes to Carlyle’s vigorous 
pages was like being transported from the stucco, pavement, and 
fog of a London street to one of his own breezy moors. The 
country was full of bowlders and bogs, to be sure, and by no 
means calculated for building leases; but oh the freshness and the 
freedom of it! 

Our divergent appreciation of Carlyle foreshadowed the only 
serious strain to which our friendship was ever exposed. When 
the old Cavalier and Roundhead spirit woke up all over England 
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about the Jamaica revolt and Governor Eyre, I am afraid that, if 
things had been pushed to extremities over that unfortunate busi- 
ness, each of us would have been capable of sending the other to 
the block. But the sentence would have been accompanied by 
assurances of undiminished respect and affection; and I have 
faith that we should not have spoiled our lives by quarreling over 
the inevitable. 

Carlyle’s extraordinary peculiarities of style, even at his worst, 
were not, to me, the stumbling-blocks which they often proved 
to other people, who, in their irritation, would talk of them as 
affectations. Even admitting them to be indefensible, it seems to 
me that if he is chargeable with affectation at all (and I do not 
think he is), it is rather when he writes the classical English, say, 
of the Life of Schiller. As any one who ever heard Carlyle talk 
knows, the style natural to him was that of The Diamond Neck- 
lace.* These observations have a bearing on the adverse criticisms 
of a like kind, to which Tyndall was sometimes subjected. Modes 
of speech and action which some called mannerisms, or even af- 
fectations, were, in fact, entirely natural; and showed themselves 
in full force, sometimes with a very droll effect, in the smallest 
gathering of intimate friends, or with one or two on a hillside, 
from whom abundant chaff was the only response likely to come. 
I say, once more, Tyndall was not merely theoretically, but prac- 
tically, above all things sincere; the necessity of doing, at all 
hazards, that which he judged, rightly or wrongly, to be just and 
proper, was the dominant note of his character; and he was in- 
fluenced by it in his manner of dealing with questions which 
might seem, to men of the world, hardly worth taking so seri- 
ously. Of the controversies in which he became involved, some 
of the most troublesome were undertaken on behalf of other peo- 
ple who, as he conceived, had been treated with injustice. The 
same instinct of veracity ran through all Tyndall’s scientific 
work. That which he knew, he knew thoroughly, had turned 
over on all sides, and probed through and through. Whatever 
subject he took up, he never rested till he had attained a clear 
conception of all the conditions and processes involved, or had 
satisfied himself that it was not attainable. And in dealing with 
physical problems, I really think that he, in a manner, saw the 
atoms and molecules, and felt their pushes and pulls. A pro- 
found distrust of all long chains of deductive reasoning (outside 





* In reading the very positive conclusions, based upon differences of style, about the 
authorship of ancient writings, enunciated by some critics, I have sometimes wondered 
whether, if the two pieces to which I have alluded had come down to us as anonymous 
ancient manuscripts, the demonstration that they were written by different persons might 
not have been quite easy. 
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mathematics), unless the links could be experimentally or observa- 
tionally tested at no long intervals, was simply another manifesta- 
tion of the same fundamental quality. I was not overburdened 
with love for such dialectic festoon-work myself, but I owe not a 
little to my friend for helping to abolish as much as remained. 

Once again, this quality of active veracity, the striving after 
knowledge as apart from hearsay, lay at the root of Tyndall’s 
very remarkable powers of exposition, and of his wealth of ex- 
perimental illustration. Hence, I take it, arose the guarded preci- 
sion of the substance of a lecture or essay, which was often poetic- 
ally rich, sometimes even exuberant, in form. In Sir Humphry 
Davy and Mr. Faraday the Royal Institution had possessed two 
unsurpassed models of the profound, yet popular, expositor of 
science. Davy was before my time, but I have often had the 
delight of listening to Faraday. An ineradicable tendency to think 
of something else makes me an excellent test-object for oratory; 
and he was one of the few orators whom I have heard to whom I 
could not choose but listen. It was no mean ordeal, therefore, to 
which Tyndall was subjected when he was asked to give a “ Fri- 
day evening” in 1852; but he captured his hearers so completely 
that his appointment to the Fullerian Professoriate of Physics, 
with the use of a laboratory such as he needed for the original 
work he loved, soon followed. And for more than thirty years he 
held his own. From first to last, the announcement of a Friday 
evening by him meant a crammed theater. 

Sheridan’s reply to the lady who told him that his writings 
were such charmingly easy reading—“ Easy reading, madam, is 
damned hard writing ”—has never got into the general mind ; and 
very few of the thousands of delighted listeners, I imagine, ever 
had an inkling of what these facile discourses cost the lecturer. 
I used to suffer rather badly from “lecture fever” myself; but 
I never met with anyone to whom an impending discourse was the 
occasion of so much mental and physical disturbance as it was to 
Tyndall. He was quite incapable of persuading himself, or of be- 
ing persuaded by others, that, after all, a relative failure, now and 
then, was of no great consequence ; indeed, from the point of view 
of pure art, might be desirable. Whatever he gave, it must be the 
best he had, whether it were a lecture or a dinner. Now that sort 
of housekeeping costs. But some think with Shakespeare: 


“ The painful warrior, famoused for fight, 
After a thousand victories, once foiled, 
Is from the book of honor razéd quite , 
And all the rest forgot for which he toiled.” 


And Tyndall was not minded to be forgot; at any rate, for that 
reason. 
Vou, xL1v,—49 
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In the autumn of 1851, my friend and I went to the meeting of 

the British Association at Ipswich, as scientific “items” not, in- 
deed, wholly unknown to the “ pillars” of that scientific congrega- 
tion; and perhaps already regarded as young men whose disposi- 
tion to keep their proper places could not, under all circumstances, 
be relied upon. Being young, with any amount of energy, no 
particular prospects, and no disposition to set about the ordinary 
methods of acquiring them, we could conduct ourselves with perfect 
freedom ; and we joined very cordially in the proceedings of the 
“Red Lion Club,” of which I had become a member in London, 
and which had been instituted by that most genial of anti-Philis- 
tines, Edward Forbes, as a protest against Dons and Donnishness 
in science. With this object, the “Red Lions” made a point of 
holding a feast of Spartan simplicity and anarchic constitution, 
with rites of a Pantagruelistic aspect, intermingled with extremely 
‘unconventional orations and queer songs, such as only Forbes 
could indite, by way of counterblast to the official banquets of 
the Association, with their high tables and what we irreverently 
termed “ butter-boat” speeches. 

Fuimus!* The last time I feasted with the “Red Lions” I 
was a Don myself; the dinner was such as even daintier Dons than 
I might rejoice in; and I know of only one person who, under a 
grave, even reverend, exterior, lamented the evolution of “ Red 
Lianism ” into respectability. 

It was at the Ipswich meeting, that Tyndall and I fell in with 
Hooker, just returned from the labors and perils of his Himalayan 
expedition, and who was to make a third in the little company of 
those who were, thenceforward, to hold fast to one another through 
good and evil days. Frankland had long been a friend of Tyndall’s, 
Lubbock soon joined us; and it was we four who stood, pondering 
over many things, in Haslemere Churchyard the other day. 

Tyndall became permanently attached to the Royal Institution 
in 1853, while I cast anchor in Jermyn Street, not far off, in the 
following year. Before reaching this settlement, we had both 
done our best to expatriate ourselves by becoming candidates for 
the chairs of Physics and of Natural History in the University of 
‘Toronto, which happened to be simultaneously vacant, These, 
however, were provided with other occupants. The close relations 
into which we were thrown, on this and many subsequent occa- 
sions, had the effect of associating us in the public mind, as if we 
formed a sort of firm; with results which were sometimes incon- 
venient and sometimes ludicrous, When my wife and I went to 
the United States in 1876, for example,a New York paper was 
good enough to announce my coming, accompanied by my “ titled 





* We were. 
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bride ”—which was rather hard upon plain folk, married twenty- 
one years, and blessed with seven children to boot.* 

My friend’s exploits as a mountaineer are sufficient evidence of 
his extraordinary physical vigor. I could manage a fair day’s 
work in reasonable up-and-down walking myself, but I lacked his 
caprine sureness of head and foot; and, when it came to climbing, 
I was nowhere beside him. By way of compensation, I stood the 
wear and tear of London life better, though I had not much to 
boast of, even in that respect. From the first, Tyndall suffered 
from sleeplessness, with the nervous irritability which is fre- 
quently cause and consequence of that distressing malady. Itis - 
not uncommon for this state of the nervous system to find a vent 
in fits of ill temper; but, looking back over all the long years of 
our close intercourse, I can not call to mind any serious manifes- 
tations of that sort in my friend. Tyndall “consumed his own 
smoke” better than most people, and though that faculty is worthy 
of the highest admiration, I suspect that the exercise of it tells a 
good deal upon the furnace. When things got bad with him, his 
one remedy was to rush off to the nearest hills and walk himself 
into quietude, Pleasant are the recollections, for me and others, 
of such hard tramps, it might be in the Lake country, or in the 
Isle of Wight; in the Peak of Derbyshire, or in Snowdonia, On 
such excursions Tyndall was the life of the party, content with 
everything and ready for anything, from philosophical discussion 
and high-flying poetics, to boyish pranks and gymnastic comic- 
alities. 

Sometimes we traveled further afield. Thus, in 1856, we made 
an expedition to Switzerland which had a large influence on Tyn- 
dall’s future. In 1845 I had my first view of a glacier, at the head 
of the Lac de Gaube in the Pyrenees; and when, ten years later, 
I was led to interest myself seriously in geology, in connection 
with the study of fossils, I read all I could lay hands on about 
these curious rivers of ice. At the same time Tyndall was occu- 
pied with his important investigations into the effects of pressure 
in giving rise to lamination, and I naturally heard a good deal 
about what he was doing. It struck me that his work might 
throw some light upon the production of the veined structure of 
glacier ice; and one day, when he was dining with us, I mentioned 
the notion that had come into my head. The upshot was that we, 
then and there, agreed to go and look into the facts of the case for 
ourselves, More suo,+ he would have nothing to do with specula- 
tion till that essential preliminary operation had been effected, 









* I have just received the report of a sermon, delivered on the 15th of December, 1898, 
by a Suete-cusate, stn, fx: Ap Lets See ee 
Huxley”! + After his way. 
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To Switzerland accordingly we went, and I joined him at the 
Montanvert; where he had taken up his quarters with Dr. Hirst, 
who was, I think, the closest of all his friends. I have never vis- 
ited the place since, but I am told that it now possesses a grand 
hotel, In our time there was nothing but a rough mountain au- 
berge, opposite to which, on the glacier side of the road, was a 
hut for guides. Into this Tyndall moved his bed, as he could not 
bear the noise of the wooden house. Accommodation and fare 
were of the roughest; our chef was a singularly dirty old woman, 
who met all our suggestions about dinner with a monotonous 
“ C’est ca” *—as if the stores of a Parisian restaurant were at her 
disposal—while, practically, our repasts were as uniform as her 
speech. But as we used to start for the Jardin, or other of the 
higher regions early, and rarely returned much before sunset, there 
was no lack of hunger sauce; while the condiment, which gives 
herbs a better flavor than stalled oxen, abounded. Tyndall’s skill 
and audacity as a climber were often displayed in these excur- 
sions. On one occasion, I remember, we came upon a perpen- 
dicular cliff of ice of considerable height, formed on the flank of 
the glacier, which seemed to present a good opportunity for the 
examination of the structure of the interior. A hot sun loosen- 
ing them, the stones on the surface of the glacier every now and 
then rattled down the face of the cliff. As no persuasion of ours 
could prevent Tyndall from ascending the cliff, by cutting steps 
with his axe,in order to get a close view of the ice, we had to 
content ourselves with the post assigned to us, of looking out for 
stones. Whenever any of these seemed likely to shoot too close 
we shouted, and Tyndall flattened himself against the cliff. Hap- 
pily, no harm ensued; but I confess I was greatly relieved when 
my friend descended at his own pleasure, and not at that of a 
chance fragment of rock. 

It was on this trip that we attempted the ascent of Mont Blanc 
direct from the Montanvert, with a couple of porters to carry the 
needful stores as far as the Grands Mulets; and a guide, who, as 
it turned out, was of the blind sort. I found I was by no means 
in training; and as, under the circumstances, any failure on my 
part would have obliged the others to give up the attempt, I de- 
termined to remain at the Grands Mulets. My friends and the 
guide set out before dawn, and should have been back in eight or 
ten hours at furthest. The weather was magnificent, and I should 
be puzzled to recall a morning spent in more entire enjoyment 
than that yielded by the wide and varied prospect from my tem- 
porary hermitage, in a solitude broken only now and then by a 
vagabond butterfly or a strayed bee, drifting upward. But when 





* Which might be translated “ All right.” 
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the early hours of the afternoon glided away without any sign of 
my companions, and the sun got low, things began to look serious. 
Neither the people at the Montanvert, nor those at Chamounixz, 
knew anything about our intentions. In our way from the Mon- 
tanvert we had had to cross some troublesome crevasses, and I knew 
nothing about the route down to Chamounix. If any accident 
had happened to my friends I could not help them; nor could I 
reckon upon getting assistance from Chamounix, unless, perhaps, 
I set fire to the timbers which sheltered me, My anxiety and per- 
plexity may be imagined, and at last, as it grew colder, I went 
into the hut to ponder over the situation, As Isat over the em- 
bers, trying to see my way to some clear conclusion, I suddenly 
heard the clink of an alpenstock upon the rock at the foot of the 
Grands Mulets. The sound has ever since been pleasant to my 
ear; and, rushing out, I saw the three slowly making their way 
up—Tyndall pretty well exhausted, for the first and last time I 
ever saw him in that condition; Hirst snow-blind; and the guide 
thoroughly used up. He had mistaken the route and led the 
party into all sorts of superfluous difficulties. 

As we intended to have descended to Chamounix, without 
stopping a second night at the Grands Mulets, provisions were 
not over-abundant and there were no candles. I am proud to 
say I made myself useful in various ways; among other func- 
tions, performing that of a chandelier with a perpetual succes- 
sion of lighted lucifer matches. We were soon a merry com- 
pany; and the next day we descended in glory, to the great dis- 
gust of the orthodox guides of Chamounix, to whom an ascent 
of Mont Blanc, up to that time, had meant the organization of 
a large and profitable expedition. 

The love for Alpine scenery and Alpine climbing, which re- 
mained with Tyndall to the last, began, or at any rate became 
intensified into a passion, with this journey; and, at the same 
time, he laid the foundations of his well-known and highly im- 
portant work upon glaciers and glacier movement, His first 
paper on this subject was presented to the Royal Society in 
1857, and bears my name as well as his own, in spite of all my 
protests to the contrary. For beyond two or three little observa- 
tions, and perhaps some criticism, I contributed nothing toward it, 
and all that is important is Tyndall’sown. But he was singularly 
scrupulous—even punctilious—on points of scientific honor, It 
would have been intolerable to him to have it supposed that he 
had used even suggestions of others, without acknowledgment ; 
so I, being thicker skinned, put up with the possibility of was 
considered a daw in borrowed.plumes, The memoir became the 
starting-point of a long and hot controversy. While it was at its 
height, some supporters of the other side endeavored to throw the 
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weight of the award of one of the Royal Society’s medals into the 
scale against Tyndall. It seemed to some of his friends, myself 
among the number, that this was unfair; and a lively battle, 
eventually decided in our favor, took place in the Council of the 
Society. I refer to these old troubles, merely for the purpose of 
finally removing the impression, if any such remains, that Tyn- 
dall had anything, directly or indirectly, to do with what took 
place. On the contrary, the two persons who were chiefly respon- 
sible, thought-it desirable that he should be absolutely ignorant 
of what was going on; and I can answer for it that he remained 
so until long after, when, rummaging among my papers, I found 
some documents which I labeled “ Ashes of an old fire,” and sent 
to him. 

Tyndall was a highly esteemed and popular member of the 
Royal Society and always loyal toward it; but the sensitiveness 
to which I have alluded led him, very early in his career, to do 
what, so far as I know, nobody had done before, nor has done 
since, In 1853, the Society awarded one of the two royal medals 
to him, the other recipient being Charles Darwin. Unluckily, 
one of the members of the Council, a person of high scientific posi- 
tion, who had wished to dispose of the medal otherwise, took his 
defeat badly; and, being a voluble talker, exhaled his griefs with 
copious impropriety to all and sundry. As soon as the report of 
this reached Tyndall’s ears, he wrote a polite note to the senior 
secretary declining the honor. Frankly, I think my friend made 
a mistake. The Council was in no way responsible for the ill- 
judged and, indeed, indecent proceedings of one of its members; 
and perhaps it is better to leave an enemy alone than to strike 
at him with the risk of hurting one’s friends. But, having thus 
sacrificed at the altar of strict justice, I must add that, for a 
young man starting in the world, to whom such recognition was 
of great importance, I think it was a good sort of mistake, not 
likely to do harm by creating too many imitators. 

As time went on, as the work became harder, and the distrac- 
tions of life more engrossing, a few of us, who had long been in- 
timate, found we were drifting apart; and, te counteract that 
tendency, we agreed to dine together once a month. I think, origi- 
nally, there was some vague notion of associating representa- 
tives of each branch of science; at any rate, the nine who event- 
ually came together—Mr. Busk, Dr. Frankland, Dr. Hirst, Sir 
Joseph Hooker, Sir John Lubbock, Mr. Spencer, Mr. Spottiswoode, 
Tyndall and myself—could have managed, among us, to contrib- 
ute most of the articles to a scientific encyclopedia. At starting, 
our minds were terribly exercised over the name and constitu- 
tion of our society. As cpinions on this grave matter were no less 
numerous than the members—indeed, more so—we finally ac- 
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cepted the happy suggestion of our mathematicians to call it the 
« Club; and the proposal of some genius among us, that we 
should have no rules, save the unwritten law not to have any, was 
carried by acclamation. Later on, there were attempts to add 
other members, which at last became wearisome, and had to be 
arrested by the agreement that no proposition of that kind should 
be entertained, unless the name of the new member suggested 
contained all the consonants absent from the names of the old 
ones. In the lack of Slavonic friends this decision put an end to 
the possibility of increase. Once in the year there was an outing, 
to which our respective wives were invited. 

If I remember rightly, the meetings of the 2 Club began early 
in the sixties. They were steadily continued for some twenty 
years, before our ranks began to thin; and, one by one, “ geistige 
Naturen” (departed spirits), such as those for which the poet * ‘so 
willingly paid the ferryman, silent but not unregarded, took the 
vacated places. Tyndall was a constant attendant and a great 
promoter of vivacigus conversation, until his health failed. Two 
years ago, a deep gloom was cast over one of our meetings by the 
receipt of a telegram to the effect that he had but few hours to 
live, and his partial recovery, at that time, was a marvel to all 
who knew his condition. I believe that the “a” had the credit of 
being a sort of scientific caucus, or ring, with some people. In 
fact, two distinguished scientific colleagues of mine once carried 
on a conversation (which I gravely ignored) across me, in the 
smoking room of the Athenzeum, to this effect: “I say, A, do you 
know anything about thea Club?” “Qh, yes, B, I have heard of 
it. What do they do?” “ Well, they govern scientific affairs; 
and really, on the whole, they don’t do it badly.” If my good 
friends could only have been present at a few of our meetings, 
they would have formed a much less exalted idea of us, and 
would, I fear, have been much shocked at the sadly frivolous tone 
of our ordinary conversation. Assuredly Tyndall did not usually 
help us to be serious. 


But I must bring these brief and too hurried reminiscences to 
a close. I believe that ample materials exist, and will be used, 
for a fitting biography: indeed, the putting these materials into. 
autobiographical form was the final piece of work to which Tyn- 





* “Nimm dann Faihrmann, Take, ferryman, 
Nimm die Miethe Take triple fare, 
Die ich gerne dreifach biete : Which I freely offer thee ; 
Zwei, die eben iiberfuhren, Two who just went over 
Waren geistige Naturen.” . Were departed spirits. 


I quote from memory ; but it is long since I read these verses, and more likely than not 
the citation errs. . ; 
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dall, with his wife’s aid, proposed to devote himself. With the 
exception of the investigations upon the aérial germs, which, 
though, strictly speaking, they might be continuations and am- 
plifications of Pasteur’s labors, yet had.a very great effect in 
putting an end to the tough-lived speculations of the advocates 
of the so-called “spontaneous generation” hypothesis, Tyndall’s 
later scientific labors do not lie within the competence of my 
judgment. On that point, I leave it to contemporary experts to 
speak ; and to time to give the final verdict, which is not always 
such as contemporaries imagine. 

Neither do I offer any remark about Tyndall’s philosophical, re- 
ligious, and political views; in respect of which my opinions might 
possibly be impartial; but nobody would believe that they were so. 

All that I have proposed to myself, in writing these few pages, 
is to illustrate and emphasize the fact that, in Tyndall, we have 
all lost a man of rare and strong individuality ; one who, by sheer 
force of character and intellect, without advantages of education 
or extraneous aid—perhaps, in spite of some peculiarities of that 
character—made his way to a position, in some ways unique; to 
a place in the front rank not only of scientific workers, but of 
writers and speakers. And, on my own account, I have desired 
to utter a few parting words of affection for the man of pure and 
high aims, whom I am the better for having known; for the 
friend, whose sympathy and support were sure, in all the trials 
and troubles of forty years’ wandering through this wilderness 
of a world.— Nineteenth Century. 


«> 
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THE EUROPEAN LAW OF TORTURE. 
Br AMHERST W. BARBER. 


is a startling anachronism to an American reader of 1894 to 
stumble upon a large vellum-bound law-book of the last cen- 
tury, prescribing in minute detail all the rules and conditions 
that must attend the proper infliction of intense physical pain on 
persons merely accused of any offense, and containing an appen- 
dix full of engravings, given by royal authority as working draw- 
ings to govern every operation of legal torture. Such a relic of 
an almost forgotten system of law rests in obscurity at the na- 
tional capital; intruding its grim savagery of language and its 
coldly fiendish pictures upon a few minds accustomed to the mod- 
ern idea of gentleness to every living being. 
This book, printed in obsolete and barbaric German, with 
marginal syllabus in monastic Latin, seizes on the mind with a 
grasp of horror, and brings back the reader again and again to 
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delve among its dry bones of ancient delusion and wrong. It re- 
veals a wide field of ideas which not long ago ruled the “civi- 
lized ” world, but now are forever put away. ,In fact, it exhibits 
with photographic accuracy the Inquisition of central Europe. 

The prevalent idea of torture seems to be about as follows: 
That two or three centuries ago a wicked portion of a priesthood 
set up the Inquisition as a means of religious persecution, which, 
after all, was probably not nearly as bad as reported. Another 
class, somewhat better informed, can discourse at large of the 
Spanish and German Inquisitions, and describe their ghastly relics 
still shown in museums; while others, again, full of ignorant zeal, 
will denounce the whole subject as a base slander on human nature. 

But comparatively few now realize the full truth that in vari- 
ous lands torture was the established method of authority to force 
prisoners to convict themselves of every sort of crime for more 
than a thousand years before the Holy Office was set up by church- 
men; that it still survived in parts of Europe as an authorized 
court process for generations after they had abolished the Holy 
Office; and that the much-advertised doings of the Inquisition 
were but a few rough waves of that bloody ocean of wrong which 
flowed over Europe from the time of Herodotus down to the nine- 
teenth century. 

Books of reference give the facts mildly, softened from old 
authors inaccessible to the many. But one must beware of his- 
tory written, perhaps, for partisan purposes or with sectarian 
bias. What is wanted to-day is scientific proof, impartial and un- 
impeachable. For this is a delicate matter of family history. In 
examining into the mental and moral condition of ancestors only 
three or four generations back, let us beware of hearsay evidence. 
But we shall be justified in the inquiry if we can obtain their 
own testimony and make them convict themselves in their own 
favorite style. 

For this purpose the Constitutio Criminalis Theresiana, or 
criminal code of Austria and Hungary, put forth in 1769 under 
the imperial edict of Maria Theresa toward the close of her 
reign, outweighs a whole library of recent suppositions. This 
book contains three hundred and fifty folio pages, with one hun- 
dred and four articles or chapters arranged in two parts, prefaced 
by a lofty proclamation over her Majesty’s hand and seal, ordain- 
ing and enacting it as the lawful code of her domain. 

Part I is a general commentary upon crime and criminal pro- 
cess, beginning with this benevolent and modern principle: “ The 
punishment of criminals is designed chiefly for the reformation 
of evil-doers.” The subject of torture is reached in Article 38, 
where eleven large pages are devoted to an exhaustive treatise 
on its principles and practice. It is called in the text “die pein- 
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liche Frage,” or the painful questioning. In this code of explicit 
directions reference is made to the pictures in the appendix, show- 
ing all the authorized apparatus for torture. They are drawn, 
lettered, and explained with the exactness of a patent drawing; 
and were not to be varied from in the least detail by the judicial 
operators. This treatise begins with the fundamental definition: 
“Torture is a lawful means of compulsion to bring to confession 
a denying malefactor, who, in the absence of full proof, has been 
strongly accused—or perchance to clear him from a burden of 
suspicion and accusation.” This is paraphrased in the Latin note 
by saying that torture is a subsidiary means of tearing out the 
truth (eruende@ veritatem). 

Part II takes up the whole calendar of crimes, arranged in 
forty-eight distinct classes, giving to each a brief separate trea- 
tise combining principles, law, exceptions, penalties, and questions 
to be used in the trial. More than three fourths of these chapters 
specially prescribe torture to make the accused convict himself. 
From blasphemy, the greatest crime in the list, down to the most 
trivial, a suspected person could in nearly every case be visited 
with deathly torment upon mere suspicion. 

Human progress exhibits no contrast more surprising than is 
seen between fhe mercifulness of to-day and the cruelty of the 
past. What do we now observe as proofs that mankind does not 
now approve nor enjoy the bodily suffering of fellow-creatures ? 
Human slavery largely abolished, with the stocks and whipping 
post; cruel punishments prohibited by the Constitution; capital 
punishment done away in various sections; painless execution 
introduced; all minor penalties reduced to fines and restraint of 
liberty, with good sanitation of prisons; anzsthetic medical treat- 
ment everywhere in use; corporal punishment in schools becom- 
ing unfashionable; humane societies interfering to prevent ill 
treatment of children and dumb beasts; and, especially, we see 
prisoners on trial permitted to sit unfettered and at ease, attended 
by weeping relatives to excite sympathy; allowed unequal ad- 
vantages over the prosecution in the selection of a jury; given 
the benefit of every doubt, often of the most fictitious; furnished 
all opportunities for acquittal which money and dishonest counsel 
ean procure ; allowed to testify in their own behalf; and never re- 
quired to give an answer that would tend to criminate themselves. 

In contrast with this picture, take the manner of conducting 
trials under the elaborate rules laid down in the Theresian code. 
A man accused of felony, such as arson, sedition, sorcery, or poison- 
ing, must be arrested, jailed, and brought to trial. If two or more 
so-called witnesses made oath that they believed him guilty, though 
no positive proof could be found, the court decreed it a casus tor- 
ture, a proper case for torture, and proceeded to apply some pre- 
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scribed form of physical pain. An engraving shows one of the 
moderate methods. The victim’s wrists are crossed behind the 
back and tied with a strong cord attached to a rope which passes 
over a pulley in the ceiling and down toa windlass, The Henkers- 
knecht, or hangman’s assistant, turns the windlass and the arms 
are strained upward, while the Scharfrichter (sharp judge, execu- 
tioner) fiercely propounds the list of questions laid down in the 
code. In a trial for poisoning, for instance: 

“Did you or did you not administer the poison that killed 
A. B.? 

“ When and where did you do it ? 

“For what reason ? 

“ Who assisted or advised it ? 

“Who was present at the time ? 

“What sort of poison was it ? 

“Where and how did you procure it ? 

“Did the apothecary know your intended purpose ? 

“ Have you ever poisoned others, or attempted it ? 

“ What were the effects on the deceased ? 

“ How long did he live after it ? Was the body swollen? Did 
the nails turn blue or black? Did he froth at the mouth?” ZH 
cetera. 

The person undergoing torture (der Inquisit) of course stoutly 
denies each charge; so the servant gradually hoists him till he 
swings clear of the floor, with his arms undergoing backward dis- 
location, and the questions are thundered in his ears again and 
again as he whirls in dizzy agony. If able to persist in denial 
he is lowered for a brief rest, then raised again with a twenty-five- 
pound weight attached to the cord that bound his ankles, and the 
questions are repeated. If the man has unusual strength of body 
and will, he may still remain obdurate; in which case Theresa’s 
code requires a third hoisting with a forty-six-pound weight 
added. This may or may not draw from his screeching lips words 
of confession, which the eager scribe will record, to seal his fate 
on the gallows or at the stake; but it can hardly fail to cripple 
him for life. 

This is but one of the many ways enacted and vividly de- 
picted in this code for “tearing out the truth,” or “ putting him 
to the question,” as Shakespeare and other English writers de- 
nominate similar practices of our ancestors; for questio (seeking 
or inquiry) was the mild legal term for such proceedings ever since 
the days of ancient Rome. Wherever Roman conquests spread 
and the code of Justinian was fastened upon new possessions, there 
the torture system was ingrafted; Perhaps it was nothing new to 
the Gauls and Germans, but Greece and Rome are generally held 
responsible for its wide prevalence in ancient times. 
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The dangerous privilege of using these “ methods for the dis- 
covery of truth” was greatly abused, and often carried to a fatal 
extreme, Through ages of unrecorded tyranny the party in 
power put down its enemies and all opposing thought by such un- 
bridled cruelty as no one now cares to contemplate. The public 
conscience seemed to approve the principle of torture as a divine 
prerogative of kings. Barons, judges, priests—in brief, all great 
robbers and politicians—cherished it. The more humane mon- 
archs, such as the Empress Theresa, could only limit its cruelties 
by precise and moderate safeguards, exempting from all torture 
the sick and feeble, the old men, pregnant women, young chil- 
dren, and weak-minded, and providing that medical and surgical 
skill be always at hand to restore those who are near death, and 
reduce dislocations or fractures, 

In some of the histories and cyclopzdias are misleading state- 
ments that torture was abolished from the Austrian dominions 
about the middle of the last century, whereas this Austrian code 
was promulgated nineteen years later. Again, it is recorded of 
Maria Theresa, after an account of her general European war of 
seven years, ending in 1748, that “she now turned her attention 
to the internal affairs of her states. She introduced numerous re- 
forms, alleviated the burdens of the peasantry, abolished torture, 
and promoted industry.” Her code, however, proves otherwise; 
for she had reigned twenty-one years after the peace of 1748 when 
she re-enacted these laws to perpetuate these terrible outrages on 
human justice. Whether she abolished it at all in the remaining 
ten years of her life is open to doubt, Other statements from 
the same sources, regarding the continuance and decline of the 
Holy Inquisition, appear equally questionable, 

The study of such customs suggests strange and difficult ques- 
tions, What sort of minds had those people? Did they possess 
conscience? If so, was it anything like the conscience of the 
moderns, who cherish the same sacred books? Was human jus- 
tice then a false moral guide? Is itatrueone now? Is human 
nature the same from age to age, or can it reverse itself while 
standing on the same basis? Was the woman-heart tender and 
sympathetic in those days? Or what sort of women reared the 
monsters who kept up torture for twenty centuries ? 

The persistence of that legal crime, in spite of all the morals, 
philosophies, and religions that held sway through those ages, is 
a hard and stubborn fact. Its phenomena seem to fit no favorite 
theory of general progress. What a world of intellectual power, 
of tender morality, of spiritual zeal, has blazed as with heavenly 
fire through those ages of unjust torment, without taking any con- 
cern in that system! It stood forth above all such influences like 
an upheaval of archaic rock which all the tides and storms of 
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progress had been powerless to beat down. Grecian culture and 
beauty did not care to assuage one pain. The magnanimity of 
Roman power did not hold out one merciful reform toward the 
suspected offender. Cicero wrote against the system, but all in 
vain. 

The young nobility and students of Europe, flocking to great 
universities like Salerno in the middle ages, and learning from 
imported Arabic professors from milder Asia, do not seem to 
have acquired any noble horror of human cruelty. New reli- 
gious sects arose and competed for public favor, but all were more 
ready to use torture than to condemn it. The leading minds of 
Europe were full of the New Testament, but they did not find 
legal torture referred to therein. Only the command not to suffer 
a witch to live seemed to fit the case. 

A theory is greatly needed to harmonize these incongruous 
facts—a bright, clear, comprehensive, optimistic theory, credit- 
able alike to humanity and the forces which guide human devel- 
opment. But such an explanation is not readily found. In de- 
fault of a broad and able-bodied theory, fitted to carry us over all 
difficulties, one is left floundering among some unpleasant reflec- 
tions. All races may have risen from barbarism. Before bar- 
barism they may—just possibly—have come up from a still more 
brutish state. Yet this instinct of enjoying the torture of others 
can hardly be called a survival of brutishness, since animals do 
not seem to consciously practice cruelty; it is rather a distin- 
guishing trait of mankind. 

This element of savagery is a most persistent and incorrigible 
offender in the happy family of our virtues. How it has defied 
culture, development, moral training! In theory all advancing 
races should properly have this Canada thistle of our moral field 
pretty well eradicated by this time by the strong hand of social 
and religious development. But when it has been well dug out, 
burned up, and killed very dead, the weary reformer, resting on 
his hoe, sees the thorny shoots of human cruelty here and there 
pushing boldly up in new places, fresh from the ancient seeds of 
inherited brutality that still lurk in the soil. Yet he cheerfully 
begins anew, and attacks the inexhaustible evil with never-tiring 
zeal, 

It is also depressing to reflect that all men have been savages 
in infancy; that children pass through the ascending grades of 
mere animal life; that each young pupil, rightly observed, has 
been a sample of slow or rapid evolution through the stages of 
cave-dweller, nomad, and barbarian, to the half-civilized or even 
a higher grade. The childhocd of races reflects the development 
of individuals. In the rapid march of the infant mind there 
comes @ time when it gives pleasure to see and produce suffering. 
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This part of the regular course is omitted by few, and in some 
cases is adopted as a ruling life-trait. This was probably the 
usual result in those early days. 

Another discouraging obstacle to any pleasant theory is that 
apelike propensity for imitation which kept primitive races fol- 
lowing the old tracks of their predecessors. Antiquated custom 
gave them inviolable laws, against which reason and justice might 
protest in vain. The mere imitative trait has sometimes ruled 
the action and belief of masses of mankind as surely and un- 
thinkingly as it does a colony of the simian tribe or a commu- 
nity of cigarette-using boys. 

A race of beings so tainted with original savagery, so ruled 
by imitation, and so averse to change, must have found it hard 
to abolish torture from the court-room. To accomplish the re- 
form one of the grandest moral battles of the world had to be 
fought. An ethical rebellion against the allied powers of mon- 
archy, hierarchy, and aristocracy had to be triumphantly carried 
through. Necessarily there were brave leaders, who went into 
the.fray with their eyes open to the fate of Jerome and Huss, of 
an earlier age, who for having dared attack the sin of torture 
were burned alive by the offended Church. 

It was but recently, speaking comparatively, that the Inquisi- 
tion, both secular and ecclesiastical, was in full force, and that 
the reform mentioned was made successful. When the code 
before us was printed at Vienna, the present writer’s grandfather 
was a youth of thirteen years. America was then already re- 
formed from her imported sins against justice. The whirlwind 
of delusion which culminated at Salem had been over for seventy- 
seven years, and its reaction had blotted from the minds of most 
Americans much of the witch-belief of former ages. Benjamin 
Franklin had long been the ambassador of America to his king, 
pleading for political rights. England had partly reformed her 
cruel laws. Human torture was not legal in America, save under 
the cloak of African slavery. . 

Yet in the Theresian code, Article 38 is found filling eleven 
broad pages with the law of torture, as if it were a fundamental 
institution which would exist forever. It specifies the cases in 
which courts are warranted in using torture to induce confession, 
which seem worth giving in full: 

When one is accused by one credible, sworn witness, aided by 
evidence of previous bad character. 

, When, after detection in the act, he boldly denies it. 

When informed against by an accomplice, 

When he has admitted the offense which was known to be 
committed, ~— 

When any two or more of the following causes concur to 
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show guilt, though singly they are not sufficient to incur torture, 
such as— 

Previous bad character or worthless conduct. 

Previous similar misdemeanors, either proved or rumored. 

Being found in proximity to the crime. 

Being seen with the appearance, dress, arms,or horse of the 
actual culprit, or approaching or leaving the spot. 

The finding of any of his dress or weapons, or of his tracks in 
snow or earth, 

His previous companionship or domicile with those who com- 
mit such acts. 

Previous enmity, envy, or threats toward the injured person. 

Dying declarations or sworn accusation by a person injured. 

Absconding suddenly without good cause, 

Altering his personal appearance, disguising, giving false ex- 
cuses, etc. 

To entitle the prosecution to obtain a decree for full torture 
of one accused of a capital crime (and most of the offenses 
were then capital), two or more of the above conditions must 
be shown to the satisfaction of the judge. The warrant must 
specify not only how many of the successive grades may be 
used, but just how long each process shall be applied. But 
in every case of torture a strange preliminary proceeding was 
required, called territion (territio, Schreckung), a mental tor- 
ture, by terrifying the prisoner to extort confession through 
fear of pain. It was derived, like all the rest, from the ancients, 
whose law writers prescribed forms similar to those of the Aus- 
trian code. 

Territion was of two grades—verbal and real. In verbal terri- 
tion the judge exhorts the prisoner to confess, and tells him what 
pains await him; he describes the process vividly, with the exe- 
eutioner acting the scene in pantomime. The victim is fiercely 
seized by the hangman, dragged from the court-room down into 
the place of torment (Marter-ort),and shown the painful machines 
and their use. The executioner seizes him again and pretends to 
be about to apply them. 

Verbal territion failing to secure admission of guilt, he re- 
sorts to the real. He seizes the Inquisit once more, drags him 
to the rack, binds him in place, but does not apply the ropes or 
screws to any painful extent, Returning him then to the court- 
room, they again solemnly warn him to confess his guilt, lest 
worse shall befall him. If he still remains obdurate, his day of 
grace is past; territion gives place to actual torture. 

The code gives a few merciful limitations of this power. Idi- 
ots, invalids, feeble men over sixty, children, and; of course, all 
officials and clergy, are.exempt; and women can only be subjected 
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to the two milder grades, the other two being reserved for men 
accused of atrocious crimes. 

Then comes a minute and intricate code of procedure for those 
very common and puzzling cases when the sufferer pleads guilty 
under torture, but reasserts his innocence after it, declaring that 
the pain irresistibly drove him to make a false confession to obtain 
a brief respite. In such cases the judge is forbidden to “ put him 
to the question ” anew till he has certified the conflicting statements 
toa higher court, and received new orders to proceed. But the good 
empress commands that “beyond three times shall no one be 
tortured ; but he who endures it three times without. confession, or 
who has each time recanted his confession, shall be set at liberty, 
because he is sufficiently cleansed from the accusations by the 
martyrdom endured. And the martyr can not say that injus- 
tice was done him, for the judge has the evidence to justify his 
action,” etc. 

The four grades are then defined, the first being the thumb- 
screw ( polletrwm, Daumsticke). Two separate forms are pictured 
by life-size scale drawings; one sort was legal in Austria and one 
in Bohemia. It is a strong little vise, seven inches long, of two 
flat iron bars connected by screw bolts. The thumbs are to be in- 
serted to the first joint, and the inner surfaces are armed with 
toothlike points. While the questions are asked one servant 
helps hold the vise and turn the nuts with a wrench or key, while 
another clasps the victim tight around the body to prevent con- 
tortions. A third may or may not be employed to increase the 
pain by hammering on the vise. 

The picture of this scene is very effectively drawn. The con- 
flict of stubborn wills between the roaring victim and the iron- 
hearted bailiffs is fearful to witness. The judge is in no hurry; 
he gives the wrench an additional turn now and then till the very 
bones are crushed, and the clerk can triumphantly write down 
the confession of guilt. 

The second grade, which is now seldom heard of, was the cord 
( fidicula). Its exact size and use are fully pictured. The arms 
of the accused are stretched forward with the palms together. A 
strong rope, like sash-cord, is looped upon the wrist, then wound 
tightly round both arms to the elbows, cutting deep into the flesh 
and tending to break the elbow joints. This was regarded more 
terrible than the thumb stocks. This was the Bohemian method ; 
but another form was prescribed for Austria equally effective 
and ingenious. 

The famous rack, which comprised the third grade, was of 
great utility in the “discovery of the truth.” It wag called eqwu- 
leus, or little horse, by the Austrian as well as the Roman jurists, 
Four full-page engravings depict the exact form, size, mechani- 
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cal construction, and practical use of this machine. It is a wide 
ladder of two strong poles with many rounds, and is fixed in a 
slanting position from the stone floor to the dungeon wall. The 
culprib must climb to the upper part and sit down; his wrists, 
previously bound behind his back, are tied to the fifth ‘Yyound: 
His feet are bound with a rope, which is-drawn down by a wind- 
lass attached to the base of the ladder. As he is pulled downward 
his arms are twisted upward behind him. When fully carried out 
the desired result was complete dislocation of the shoulders, as 
the explanatory notes auare With great exactness of detail.” 

The Scharfrichter must stand on the rack beside the Inquisit, 
keeping one hand on the breast and one on the back to watch his 
vital condition ; as his accusations are persistently denied, he sig- 
nals to the windlass-man to apply more force, till at last the arms 
are wrenched into a straight line with the body, tearing the liga- 
ments and breast muscles from their attachments. Then, if the 
martyr is a hero who can endure still more without denying his 
faith, the judge may proceed to the fourth grade, if in Bohemia, 
though it was forbidden in Austria. 

The final grade, ignis, or burning, is figured by several cuts, 
showing torches of candles bound together, eight in each torch, 
lighted and burning brightly, which the tormentor, bending over 
his broken victim, applies to the naked sides of the chest until a 
space about seven inches in diameter is burned to a blackened 
crisp. The law strictly forbids burning a larger space, or any 
other region of the body; but it allows the assistants to aggra- 
vate the anguish of suspension and of racking by beating with 
scourges. 

These four grades are extended by equivalent tortures of other 
forms, such as the Spanische Stiefel, or iron boots. Two broad — 
iron plates, curved to fit the shin and calf and extending between 
the knee and ankle, are connected by screw bolts at the margin to 
compress them together. The inner surface of each is studded by 
thirty blunt nails, half an inch long, to be forced into the flesh 
and bones. To increase the pain in special cases these plates may 
be hammered upon. One of the most realistic engravings shows 
a group of inquisitors applying this boot to an old man, who 
seems visibly shrieking for relief by death. 

Yet there was one heinous sin for which torture had no ter- 
rors. Suicide had need of a different chapter in our book of jus- 
tice. When some poor hunted soul had broken the jail of the 
body, driven from the certain cruelties of this life to the imagined 
terrors of the next, the torturers were exasperated and disappoint- 
ed; yet something must be done to relieve their brutal fury, 
just as the mob of to-day invariably “riddles with bullets” the 
corpse of its victim. The chapter on suicide proclaims the great. 
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double sin of the deceased, denies him respectable burial (honesta 
sepultus), and dooms the poor remains to dog-burial (canina se- 
pultus) at some cross-roads, with or without a stake driven 
through. It then proceeds to render his family infamous by at- 
tainder and to impoverish his heirs by confiscation of all their 
property. There being nothing left to destroy, Theresa’s code 
here suspends hostilities against the suicide. 

In the gradation of crimes, blasphemy was held infinitely 
worse than all others; while second in enormity was apostasy 
from the ruling faith. This is carefully limited to those who 
have been within the fold and have backslidden, thus excluding 
the different offense of heresy. The omission of heresy from the 
book shows that it fell within the special province of ecclesias- 
tical courts, or else that there was a glimmering of spiritual tol- 
eration in those days. 

The third great class of crimes, transcending in awfulness trea- 
son, murder, and all that follow, comprised the imaginary delu- 
sions called magic, witchcraft, and sorcery. There is an extreme 
effort made in this chapter by the solemn wise men of 1769 to be 
very judicious, calm, and reasonable. A full translation of this 
treatise on the ghastly joke called witchcraft, would form an 
exquisite satire on the self-complacent wisdom of that or any 
other age. It enjoins on judges great care to avoid the errors and 
foolish superstitions of the ignorant lower classes, and warns them 
never to convict, except upon positive proof that the accused is 
a genuine witch or sorcerer. It argues and establishes the actual 
existence of the black art, the evil eye, and possession by devils. 
Then it sets all the wheels and screws of torture at work against 
“all those God-forgetting wretches who commune with the devil, 
raise great storms, bring about cattle-plagues, or go sailing 
through the sky upon a goat.” 

The forty-odd other classes of crimes follow in descending or- 
der, each having a little chapter containing its special code and 
commentary, with the following usual subdivisions: 

Definition and general principles of the offense. 

Different gradations of its enormity. 

Amount and character of evidence necessary for issuing the 
warrant and arresting the suspect. 

Evidence requisite to show probability of guilt and justify use 
of torture on trial to secure confession. 

List of special interrogatories for each crime, to be used before 
and during torture. 

General and special directions to the magistrate for unusual 
cases, . 

List of possible circumstances tending to aggravate the offense 
and calling for additional severity. 
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List of possible mitigating circumstances under which prosecu- 
tion may be relaxed and penalties reduced. 

Scale of punishments for different grades, and forms to be used 
in pronouncing sentence, after torture and conviction. 

The irrepressible savage love of causing pain was shown by 
the methods of execution as well as those of examination and 
trial. A translation of the prescribed forms of final judgment 
exhibits a tediously elaborate array of fiendish methods to make 
death slow and agonizing, and strike terror into myriads of be- 
holders. Though foreign to our present topic, they illustrate the 
ruling passion of that age. 

The chapter on allowing the accused the privilege of attorney 
and defense, begins with the fine assertion that defense is to be 
denied to no one. Then comes an intricate list of conditions and 
exceptions, which narrows the privilege to a very small chance. 
The final condition, however, might well be adopted for the reform 
of modern courts: “ Before the defensor takes up the case of a 
prisoner, he shall bind himself not to act dishonestly to suppress 
the truth, but to do everything in bona fide.” 

To determine guilt or innocence, the ancients—that is, savage 
races in general—have used all sorts of divination, more or less 
senseless or cunning. There were water tests, fire tests, poison 
tests, and exposure to wild beasts. One favorite fashion was by 
single combat, which has degenerated into the modern duel. The 
wager of battle, like all the rest, presumed the idea that the Deity 
would interfere to protect the guiltless. Races sprung from Vi- 
king stock were especially liable to this error, which even to-day 
is firmly rooted in the minds of whole nations when pugnaciously 
disposed. 

In trying to account for judicial torture, some have held it a 
sequel and substitute for the wager of battle, showing a moral 
advance of ideas in the growth of the nation. But this theory 
hardly fits with the great antiquity and wide extent of the system. 
If torture was a sequel of the judicial duel, then it was a case of 
retrograde evolution ; for the high moral features of the combat, 
such as faith in divine help, trust in a just cause, fair play, and 
championship of the innocent, were thrown aside. They were 
exchanged for a system of mean, cowardly cruelty, all the power 
of the rulers working out hatred upon one defenseless prisoner in 
the secrecy and safety of a dungeon vault. 

It is also idle to claim that torture was based on that sophism 
credited to Jesuits of old, that it was lawful to do evil to attain a 
good result; for torture was ancient before Loyola began his 
work. On the other hand, it is idle to make the common asser- 
tion that all progress, conscience, and mercy were conferred on 
the world by some particular religious system or event. For it 
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was such a system which maintained the tortures portrayed in 
the Theresian code, and which, during centuries of supreme con- 
trol, had sole power to remove the curse, yet never took a step in 
that direction till driven by outside pressure. 

There is a great work to be written by some ‘student who can 
relate the decline and fall of that engine of tyranny. Many na- 
tions successively were freed from its terrors. It was a long and 
bitter war between the allied powers of kings and priests, and the 
true lovers of humanity. It was a secret war of ideas, and its 
weapons were the clandestine publications of daring freethinkers, 
secretly translated and circulated over Europe at the risk of a 
lingering death in the torture chamber. 

Such a work would be a history full of joyous reading. One 
would fain learn everything about Beccaria, the first and greatest 
successful mover in that holy cause. We would confer all due 
honor upon Hommel, Voltaire, Howard, and those who helped 
spread the great Italian’s burning words over the continent. Our 
copy of Theresa’s code was printed five years after Beccaria had 
issued his great work for the abolition of capital punishment and 
torture. The conflict of the age had begun, but the great empress 
knew or heeded it not. 

The old system left its marks on our language. Persistent 
questioning is called “inquisitive,” and when one’s acts are put 
under sharp inquiry they are “called in question.” People who 
do not know what the rack was, complain of racking pains. 
Ladies “suffer excruciatingly,” without thinking of the myriads 
who have really been excruciated, or put to death on the cross. 
The word torquere, applied by the Latins to the twisting of human 
limbs, gave us such words as torture, torment, and extortion. 
Ladies may now be called “ bewitching” without being accused 
of actual dealings with Satan. In short, words once of deadly im- 
port are now the weakest of hyperbole. 

Since these reforms of ancient abuses became universal, their 
ideas have been extended in America to an unwise and absurd de- 
gree. Sentimental mercy has not only destroyed the efficiency of 
courts of justice, but has impaired national confidence in them. 
A second reaction takes place, from the false mercy of maudlin 
sympathy with crime, to the deliberate and lawless fury of mobs 
and lynchers. The prevention of cruelty to animals is an absorb- 
ing “fad” with some who would not concern themselves with the 
heart-breaking tyranny of a drunken husband in the nearest 
house. 

Yet evolution works steadily on. Whether it be a hundred 
years hence or a million, the day may come when every mortal in 
his strength and pride will be too noble to torment the weak or 
helpless. 
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CUSTOMS AND SUPERSTITIONS OF THE MAYAS. 


By Mrs. A. D. LE PLONGEON, 


ROM ancient Maya books and inscriptions we learn that the 
Mayas at one time formed a great nation, occupying the ter- 
ritory between Tehuantepec and Darien. To-day those Indians, as 
they are called, live in the peninsula of Yucatan, famous for its 
ruins ; in Guatemala, in Peten, in the Lancandon country, on the 
banks of the Uzumacinta River, and in the valleys between those 
mountains where the mysterious “ land of war” is supposed to be- 
Among all people, civilized and uncivilized, superstition ex- 
ists, though the former are more careful to conceal their peculiar 
notions. The Mayas are more superstitious now than they were 
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five hundred years ago, for, added to their own queer notions, 
they have a vast store of strange fancies imported by the Spanish 
conquerors. Many of the native ideas are of great antiquity, 
such as the belief in metempsychosis and metamorphosis. Those 
people hesitate before killing the most venomous reptile, if found 
in or near the old palaces and temples left by their ancestors, and 
now gradually crumbling beneath the dense foliage of tropical 
forests. Urge them to destroy a viper within or near those de- 
serted halls, and they say: “ Ah, no! it belongs to the Xlab-pak 
yum” (lord of the old walls), “ whose spirit roams here.” Under 
such circumstances they recoil from inflicting death, much as 
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they would if told to murder their father or mother—a thing un- 
heard of among them, for they revere and honor their parents 
above all others. To their elders they show much respect, never 
presuming to contradict them beyond remarking, if they do not 
agree with what is said, “So says my elder,” implying that but 
for that they would express an opinion. 

When questioned about the old ruined cities, they reply, “ The 
dwarfs built them,” and insist that the pixan, or souls of those 
dwarfs, always walk about at night, coming into their houses, 
though the doors be shut. In the daytime they are supposed to 
dwell among the ruins. The reputation of the alua (dwarfs) is 
not much better than that enjoyed by the “little people” of Ire- 
land and Scotland, accused of stealing butter, souring milk, and 
changing pretty babies for ugly little creatures with wrinkled 
faces. The alux are said to disturb tired laborers by shaking 
their hammocks, lash those who slumber too heavily, throw stones, 
and whistle. They terrify all who look at them, and steal food; 





Scuoot or Mestizas Giris at Hoctam. 


for, though not taller than a child four years old, they can eat 
more than any man does. Their only article of apparel is a very 
wide brimmed straw hat. 

Belief in these dwarfish apparitions is perhaps induced by a 
vague knowledge that several centuries ago a race of remarkably 
small people did live in those parts. Edifices built by them are 
found on the east coast of Yucatan and on adjacent islands. There 
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the same height, while the doorways are but three feet high and 
eighteen inches wide. In some of those houses domestic utensils 
have been found, very small. Any traveler may examine the 
strange little houses; and doubtless the belief in the phantom 
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; alua is an outgrowth of tradition concerning the dwarfish people 
who constructed them. 

Directly opposed to the alua is Huahuapach, a gigantic spec- 
ter supposed to put himself in the way of belated travelers and 
make them fall so as to injure themselves. This, again, would be 
some dim recollection of those big men whose bones have at vari- 
ous times been unearthed in different parts of the peninsula. Sev- 
eral historians testify to such gigantic remains having been dug 
from the ground in the early part of the Conquest. We have also 
been assured by people of Spanish descent, now living in that 
country, that they themselves have disinterred enormous skulls 
and other bones of the human body. None had the curiosity to 
keep them. To this may be added that on the walls of certain 
ancient structures there are imprints, eleven inches long, of hands 
that had been dipped in red liquid and pressed upon the stones, as 
it was customary for the owner of the building to do. 
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Xtabai is a wicked, deceitful phantom, said to haunt the high- 
ways at night. It appears as a beautiful woman, always combing 
her luxuriant locks with a plant that the natives call “ the comb 
of Xtabai.” This lovely being generally runs away when any 
one approaches, but, if a lovesick laddie does succeed in clasping 
her in his arms, she instantly transforms herself into a sack of 
thorns that rests on two duck’s feet. After embracing this prickly 
arrangement the deluded youth is ill with fever. 

Another much-dreaded nocturnal, unsubstantial individual is 
Balam, god of agriculture, an old fellow with a long beard, said to 
walk in the air and whistle as he goes. Should his people fail to 
make offerings to him, he would vent his spleen by afflicting them 
with sickness; therefore, the first fruits of the field are for him. 
The corn first ripe is scattered upon the ground, and pies, the 
crust made of corn, are also prepared for the.god to enjoy at his 
leisure. These pies are seasoned with enough red pepper to tor- 
ment the palate of any number of balams (leopards). One pie is 
put in each corner of the field, three being sprinkled with a liquor 
called balché. The fourth is left without this sauce, possibly for 
the benefit of any teetotaler friend who may happen to call. 

Balché is a liquor made by soaking the bark of a tree thus 
named in a mixture of honey and water. When fermented and 
kept some time it is very intoxicating. The Indians use it in all 
their ancient rites and ceremonies, and the Fans of equatorial 
Africa make liquor in the same way. 

Catholics in name, the Mayas in fact prefer to render homage 
to any stone figure that once ornamented the temples of their 
forefathers. We have seen one, kept in a cavern underground, 
that served as a personification of Balam, for it represented a 
man with a long beard, and to it they make offerings of corn. As 
a work of art the figure is worthy of notice. Its antiquity can 
not be doubted, similar ones being sculptured on pillars at the 
entrance of a very ancient castle in the famous ruined city of 
Chichen. The figure in the cavern is on its knees; its hands are 
raised to a level with the head, palms upturned. On its back is a 
bag containing a cake of corn and beans, the whole cut from one 
block of stone. This statue is now black, owing to the incense 
and candles with which its devotees smoke it. Previous to sow- 
ing grain they place before it a basin of cool beverage made of 
corn, also lighted wax candles and sweet-smelling copal, implor- 
ing the god to grant them an abundant harvest. Wheri the crops 
ripen the finest ears are carried to the smoke-begrimed divinity 
by men, women, and children, who within the cavern dance and 
pray all day long, some of their quaint instruments serving as 
accompaniment to the Christian litanies which they chant with- 
out having the vaguest idea of their meaning. 
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An instrument that they use in their religious practices is the 
tunkul. The literal meaning of this word is “to be worshiping.” 
The tunkul is a piece of wood three feet long and one in diameter, 
hollowed out. On one side it has a mouth extending nearly from 
end to end; on the other are two oblong tongues starting from 
the extremities and separated in the middle only by the thickness 
of a carpenter’s saw. Its mouth is placed in contact with the 
ground, and the tongues, serving as two keys, are struck with 
sticks whose ends are covered with India rubber, which makes 
them rebound. The tones thus produced can be heard five or six 
miles off, when the wind is favorable, and sound like a great rum- 
bling in the earth. The same instrument was used in Mexico. 
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In the museum of the capital of that republic some finely sculp- 
tured tunkuls are preserved. 

The Maya Indians take a great deal of pleasure in ceremonies 
and religious observances; religion is a very important matter 
with them, though it is doubtful if they could tell exactly what 
they believe. They punctually attend church, but their worship 
is in reality an odd mixture of paganism and Christianity. Being 
fond of sweet things, and by nature indolent, their idea of heaven 
is a place where they will rest beneath the spreading branches of 
an evergreen tree and enjoy an inexhaustible supply of sweet 
things; while hell is a region where they will suffer intensely 
from cold, fatigue, and hunger. Nor do they. hope to escape that 
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torment, for it is their belief that when death claims them they 
will be conducted to the gloomy abode to suffer for all the wrong 
they have done, after which they will be in heaven for a time as 
a@ recompense for their good deeds ; that then—some ages having 
elapsed—they must be reborn on this earth, without any recol- 
lection of the past or knowledge of the future. 

When one is dangerously ill, his relations make offerings to 
the yumcimil, or “ god of death.” This offering consists of food 





and drink, which they hang outside of the house. They call it 
kex, or “ exchange,” because they offer it as a ransom for the life 
of the patient. 

From remote times they have been accustomed to make offer- 
ings to the souls of the departed, particularly a certain pie that 
they call “food for the soul.” The crust must be of yellow corn ; 
the interior, tender chicken and small pieces of pork. These pies 
are wrapped in leaves of the banana tree and baked underground 
between hot stones. When done, they are placed on the graves or 
hung from trees close by. Sometimes, after leaving them there 
for an hour or two, the living take home the pies and enjoy them, 
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saying that the souls have already drawn from them all the ethe- 
real part of the substance. 

When among the ruins in the ancient city of Chichen Itza, we 
happened to be very hard pressed for food on All Saints day, as 
on many other occasions, and knowing that the “feast of the 
dead” would be celebrated in a not very distant village, we al- 
lowed some of our men to go there and take their chance of 
enjoying a good meal. 

In that they were most successful, the natives being at all 
times exceedingly hospitable, and never failing to invite those 
who approach their home to partake of what they have. But the 
men also thought of us. We had early taken to our hammocks, 
remembering the saying, “Qui dort, dine” (He who sleeps, 
eats). About two o’clock in the morning we were aroused by a 
man only just returned from the village. He had waited there 
till all were asleep, then made his way to the graveyard, and 
gathered from a tree a fine fruit in the shape of a large pie. This 
he brought to us, wisely arguing that the embodied needed it 
more than the disembodied. The dead man’s food was still 
wrapped in its banana leaf, and we were not sorry to avail our- 
selves of this chance to breakfast at two o’clock in the morning. 
No tender chicken was concealed within that particular crust, 
only a pig’s foot with a few stray bristles on it, and a most liberal 
dose of red pepper, but hunger made it excellent. 

When overtaken by disease, the Indians doctor themselves 
with certain herbs, and if that fails, call a medicine man, who 
knows about as much of their malady as they themselves do— 
perhaps less. They never attribute illness to natural causes, but 
either declare that they are bewitched or that their time has come 
and Death wants them. The medicine man pretends that he can 
discover the party who has done the bewitching, and for that pur- 
pose demands three days’ meditation in the home of the patient, 
during which time he must be supplied with all the good food 
and drink procurable. On the third day he drinks balché, nectar 
of the gods, until he falls into a heavy sleep. The instant he 
awakes he looks into a crystal and there pretends to see the witch 
or wizard. He then scrapes the mud floor under the hammock of 
the patient, and produces a small figure that he, of course, had 
concealed about his person, and declares that that was what 
caused the sickness. For this simple trick he receives a fee. If 
the patient recovers, the medicine man’s reputation is greatly in- 
creased. If death results, the mourners say: “It is very hard, but 
so it was written; his time had come; it had to be thus.” 

The little figures used by the-trickster are made of wax and 
have a thorn stuck in the part corresponding to the seat of great- 
est pain in the body of the victim. This particular superstition 
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may therefore have been introduced by the Spaniards, for at one 
time l’envotitement was believed in nearly all over Europe; even 
yet credence is given to it among voodoo societies in Louisiana, 
L’envoiitement consists in pricking and slowly melting a small 
wax figure representing the individual intended for a victim of 
magic art. Charles IX, of France, was said to have come to his 
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death by means of wax figures made to his likeness and cursed 
by magic art which his enemies, the Protestant sorcerers, caused 
to melt, a little every day, thus extinguishing the life of the king 
by degrees as the figures were consumed. 

That same monarch is said to have expelled thirty thousand 
sorcerers from the city of Paris; and during the reign of Henry 
III, France was supposed to be infested with one hundred thou- 
sand individuals who practiced the black art. Physicians in 
those days made the sorcerers responsible for all diseases that 
they failed to cure. Consumptives especially were supposed to 
waste away as the wax figures did when melted. 

In former times the Indians used to abandon a house after one 
died in it, because they buried the body either in the house or at 
the back of it, and were very much afraid of seeing the ghost of 
the dear departed. Strange creatures, to weep so much at losing 
them, and then be terrified at the thoughi of their returning! 

They believed that the lower animals also had souls, for they 
used to put with the corpse of their relations certain provisions 
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which they said was to feed the souls of the animals they had 
eaten during life, so that these might not harm them. 

They bred a species of dog, quite hairless, called tzom, consid- 
ered a great delicacy. They killed them by choking them in a 
pit, and. this seems to have weighed heavily on their conscience, 
for they were particularly careful to provide deceased relations 
with food to pacify the slaughtered tzoms. 

Being constant and careful observers of Nature, and seeing the 
remarkable works of many creatures, they attribute intelligence 
to small insects, such as the ants and bees. In some parts of Eng- 
land it is supposed that bees will not remain on the premises after 
there is a death in the house of their owner, unless an intimation 
of the fact be conveyed to them. Therefore some go and tell the 
bees ; others tie a piece of crape to a stick, and set it in front of 
the hives. 

The Indians in question would not tie crape near their hives, 
for they themselves never use any kind of mourning, retaining 
always their white garments.. They suspend from the hives 
gourds filled with a beverage made from corn, in order that the 
bees may not go away, but produce abundant honey and keep 
sickness from the home. The hives are not like those in use 
among us, but simply pieces of trunk hollowed out, wooden walls 
being fitted into the ends and covered with mud so that the name 
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of the owner may be stamped on it with white ashes. A small 
hole is left in the middle of each end for the passage of the bees. 
If the hives are not cleaned from time to time, the bees desert 
them. In order to do this, the operator removes the end walls, 
cleans the interior thoroughly, and rubs it with a little honey and 
an aromatic plant that is much liked by the bees. Unlike our 
bees, these are quite harmless, black and small, though they mani- 
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' fest their annoyance when intruded upon, by swarming about 
ones head, getting into hair, ears, eyes,and nose. After their hives 
are cleaned they make no mistake as to their homes, every insect 
returning with unerring precision to its own quarters. At each 
entrance a bee sentinel constantly stands, to give warning of ap- 
proaching danger, when, from within, the door is immediately 
blockaded. 

We must not forget to mention the Hz, the genuine wizard, 
supposed to call to his aid the black art for evil purposes, whereas 
the medicine man is believed to be a good magician. The Ez may 
and does “ bewitch ” those who offend him, but the medicine man 
can break the spell. They are very careful to make this distinc- 
tion between magician and sorcerer. 

While in the eastern part of Yucatan, we frequently heard peo- 
ple speak of the Jew’s Book, a medical work bearing that title. 
At last it fell into our hands—not a printed copy, though it has 
been put in type, but the old Spanish manuscript. The contents 
rather astonished us. Asa cure for leprosy, patients are advised 
to drink the water in which an unplucked turkey buzzard has 
been boiled for three hours! 

However, we found some very important recipes. Here, for in- 
stance, is one to cure the bewitched: “ First take a root of ver- 
vain, cook it in wine and make the patient drink it. This will be 
thrown up. To know if the person is bewitched, pass over him a 
branch of the plant called skunk. If the leaves turn purple, the 
patient is bewitched. To free him from the enchantment, let him 
wear across made from the root of the skunk plant.” The odor 
of that plant would most undoubtedly remove all charm from any 
person ! 

Side by side with those absurd prescriptions, there are others 
quite in accordance with the materia medica. The book is be- 
lieved to have been written by a white man, and many white peo- 
ple and half-breeds have the greatest confidence in it. As for the 
Indians, they summon the medicine man to give them herbs and 
dispel the evil power of the wizard that has prostrated them. 








Tue work in chemistry of 1893 is described by Prof. J. E. Reynolds as having 
been substantial in character, though almost unmarked by discoveries of popular 
interest. Among its features are Mvissan’s artificial production of the diamond ; 
the studies of Dr. Perkins on electro-magnetic rotation, of Lord Rayleigh on the 
relative densities of gases, of Dewar on chemical resistance at extremely low tem- 
peratures, and of Clowes on exact measurements of flame-cap indications. Hor- 
ace Brown and Morris, studying. the physiology of leaves, have led to novel 
conclusions respecting the furmation of cane sugar and of starch; and Oross, 
Bevan, and Beadle have added to our knowledge of members of the group of 
celluluses. 
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BIOLOGY AND ETHICS.* 
By Sim JAMES CRICHTON BROWNE, M. D., F.R.8. 


l i the case of civilized man natural selection is subject to nu- 
merous and extensive limitations. The struggle for existence 
still goes on vehemently enough; but it is changed in character, 
and instead of animal rapine we have industrial competition. 
The brutal and relentless acts of self-assertion that in a savage 
state secured the survival of the fittest—that is to say, of those 
best adapted to savage surroundings—have been condemned as 
unsuitable to a more artificial existence and are punished as 
crimes, and the conflict is carried on by cunning devices which 
abolish the weakest slowly and unobtrusively and do not outrage 
certain moral feelings opposed to violence which have in the 
meantime grown up. But, more than that, in social progress the 
struggle for existence becomes in certain directions a surrender 
not of the feeblest but of the strongest and the best. A recogni- 
tion of the obligations which man owes to his fellow-men and the 
promptings of “ Love’s divine self-abnegation ” impose restraints 
on some of the competitors who, instead of forcing their way to 
the front, as they are well able to do, stand aside and allow them- 
selves to be beaten by those less fitted to survive. To adapt the 
illustrations of Malthus, Nature still spreads her feast for twenty 
guests, while thirty stand by ready to partake of it, but, whereas 
in primitive times the twenty strongest would have unhesitat- 
ingly appropriated the sustenance, in these more virtuous days 
fifteen of the strongest and five of the weakest secure it, because 
five of the strongest have chosen to abrogate their natural claims. 
The census returns clearly show that while the age of marriage 
in this country steadily rises among the educated and affluent 
classes, it remains painfully low in agricultural districts and in 
the poorer quarters of the great towns. 

The interference with the struggle for existence which civili- 
zation and ethical development involve is familiar to medical 
men above all others, for their professional career is one sus- 
tained endeavor to prevent the extermination of the unfittest and, 
therefore, to check the operation of natural selection. It is theirs 
to succor the victims who have been smitten in the fight, and 
who, but for their aid, would perish; it is theirs to preserve 
weakly lives which left unprotected would be ruthlessly stamped 
out; it is theirs to circumvent conquering bacteria and so pre- 
vent mortality and swell the millions contending for a bare sub- 





* From an address delivered at the opening of the session of the Sheffield School of 
Medicine at Firth College, Sheffield, on October 2, 1893, and printed in the London Lancet, 
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sistence ; it is theirs, as the chosen ministers of the higher ethics, 
on the one hand, to counteract the life-destroying checks which 
operate chiefly on the feeble and incompetent, and, on the other, 
to inculcate the prudential considerations which are most influen- 
tial with the finest types of mankind. No doubt the wider scope 
which modern science has given to medical practice enables those 
who pursue it to render services to the strong as well as to the 
weak, and to compensate in some degree for the general lowering 
of vitality which the maintenance of sickly lives tends to produce, 
Sanitary improvements and the removal of many of the causes 
of disease not only keep the infirm alive but insure increased 
vigor to the constitutions of the robust. But still the result of 
medical work as a whole at the present time must tend toward 
the intensification and the thwarting of the struggle for existence 
and perhaps to some deterioration of the species, for medical work 
does intermeddle with Nature’s rough and ready methods in 
selecting her breeders. Great numbers of weakly infants who 
would formerly have perished in their infancy are now reared to 
a weakly maturity and enabled to propagate their weakliness (for 
the weakly are often highly prolific), while they take part in the 
life battle on terms sometimes made unduly favorable to them by 
the commiseration that their weakliness commands; and this fact 
ought not to be lost sight of when we are congratulating our- 
selves on our greatly diminished death-rate. An enormous sav- 
ing of life has been effected, but mainly in life’s earlier decades. 
The death-rate is actually increasing among males at all ages 
above thirty-five and among females at all ages above forty-five ; 
and it is not difficult to prove that this increased mortality at 
post-meridian ages is due partly to the enhanced wear and tear of 
modern existence and partly to the survival of weakly lives arti- 
ficially protected and prolonged. 

The origin of those moral sentiments which, in the case of our 
race, are modifying the course of natural selection and which 
have evoked and molded the profession to which we belong is as 
inscrutable as the invention of natural selection itself, but their 
development has some light thrown on certain of its stages by 
biological considerations. In the life history of living organisms 
we can trace out some rudimentary phases of a new struggle for 
existence, a struggle between ethical principles and animal pro- 
pensities, a struggle that has to be fought out in the brain and 
mind of man, but that is foreshadowed in paltry protoplasmic 
particles, For very early in organization may ethical rudiments 
be detected ; indeed, the moment we get beyond the solitary cell, 
a simple organism which merely feeds and grows and liberates 
superfluous parts of its substance to start new organisms like 
itself, mutual obligation or what might be called a moral relation 
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is discernible; antagonism is converted into co-operation and 
conflict gives place to harmony, and the higher we ascend in the 
scale of being the more far-reaching and complicated does co- 
operation become. Individualism is gradually subordinated to 
collectivism, and the struggle for existence becomes mainly the 
concern of the organism as a whole and is only in a minor degree 
that of the units of which it is composed. Growth, form, and 
structure are regulated by an organic process only very slightly 
modified by external conditions and not at all by the selection 
of the fittest among the growing, formative, and tissue-making 
parts. “In each of these complicated structures,” says Huxley, 
in referring to the roots, stems, leaves, flowers, and fruit of a 
bean, “as in their smallest constituents, there is an immanent 
energy which in harmony with that resident in all the others in- 
cessantly works toward the maintenance of the whole and the 
efficient performance of the part it has to play in the economy of 
Nature.” In a higher animal we have untold millions of cells of 
widely different constitution and habits, not merely dwelling 
together in amity but co-operating for the good of the system in 
which they are incorporated and undergoing harmonious and 
efficacious metamorphoses as it unfolds. The system is still en- 
gaged in the struggle for existence, but its constituents can not 
in any true sense be said to be so on their own account. Their 
self-assertion is limited by the organic process, or what would at 
one time have been called the law of design, the equilibrium and 
comity of tissues being secured by a self-restraint that is inherent 
in them, that was inherent in the vital impulse that called them 
into being, a restraint on the nutrition and reproduction of each 
to secure the nutrition and reproduction of all, a restraint that 
when from any cause it is broken down leads to disease, as in the 
overgrowth of cancer. And, as in the case of the cell, so in that 
of the animal, the moment we get beyond the solitary animal 
fighting for its owndife, mutual obligation or consensus becomes 
apparent, for if two animals combine to fight together there must 
be a tacit understanding that they are to forbear from fighting 
each other while so engaged. In all associations of animals the 
association which is useful to them in their struggle for existence 
is only maintained by some curtailment of the self-assertion that 
is of the very essence of the struggle. Sheer animalism is to some 
extent restained, antagonism for certain purposes is merged in 
co-operation, and individualism is modified in its manifestations 
by self-denial. In the ant-hill and beehive and among all state- 
forming insects may be observed an orderly polity involving the 
co-operation of different classes ‘which exist not for their own 
advantage but because they are of value to the state and have 
given it a superiority over differently constituted colonies, and in 
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all packs, herds, and communities of animals there is some subor- 
dination of self-will to secure the realization of the universal will 
in social existence. And the higher we ascend in the scale of 
gregariousness the more conspicuous does co-operation become, 
until among the higher races of civilized man we find that it has 
in some degree transferred the pressure of the struggle for ex- 
istence from the individual to the body corporate, and that it 
tends todo so more and more. Social organization is loose and 
shadowy when compared with that of living beings, and differ- 
entiation of structure and function in it are partial and ill- 
defined, but still it is readily perceived that its development is 
regulated by a social process which, although it may seem to 
emerge from environment and the struggle for life, clearly im- 
plies as it goes on not only the harmonious coexistence of differ- 
ent classes differently employed and interested in a larger life 
than their own, that of the system or nation of which they form 
a part, but the subjection of individual self-assertion to social 
growth, in accordancé with some social ideal or, shall we say, 
design. In the social not less than in the organic process we see 
pause given to the life struggle and the co-operation of diverse 
parts to a common end. In highly civilized societies certain 
classes—propertied and pensioned classes—are practically re- 
lieved from the struggle for existence by the operation of moral 
restraints, and it is the avowed aim of state socialism to make 
that struggle less and less the concern of the individual and more 
and more that of the state. In the intercourse between nation 
and nation traces of co-operation may be recognized. 

But it is in sexual relations far more than in the organic or so- 
cial process that the embryonic forms and cotyledons of the moral 
sentiments that among mankind, when in full leaf and blossom, 
mask and overshadow and sometimes choke natural selection may 
be most clearly recognized. Nutrition is everywhere egotistic, 
but reproduction is invariably altruistic in its character. In its 
lowest form, where two exhausted cells flow together, reproduc- 
tion corresponds with what has been designated protoplasmic 
hunger; but wherever true sexual union takes place we have ac- 
tivities that are other, regarding and whenever genuine matgrnity 
is differentiated we have hints of self-sacrifice. Sexual prefer- 
ences and the selection of mates have obvious reference to the 
Ss continuance of the species and the welfare of the offspring and 
a imply co-operation, and the fatality that attends the triumph of 
Be motherhood represents the immolation of the individual for the 
collective advantage. Among the insects we have the pairing of 
mates precéded by courtship and followed by associated industry, 
as in the aterechus, where the male and female beetle disinterest- 
-edlytoil:together in rolling up receptacles for their unborn off- 
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spring, and throughout the whole animal kingdom, from the 
mesozoa, where the female dies in giving birth to her ova, up- 
ward, we have illustrations of the sacrificial nature of the repro- 
ductive process. Rooted in physical wants and sensation, the 
reproductive impulse and parental instincts are gradually re- 
enforced by psychical sympathies and branch into altruistic mani- 
festations. The fierce fight of the stickleback with his rivais and 
his jealous guardianship of the nest to which he has conducted 
his bride may be but expressions of blind instinct, and the brood- 
ing of the hen on her eggs may be a mere indulgence in an agree- 
able siesta, but it is impossible to doubt that in the action of the 
walrus or tiger in desperately defending its young, even when 
wounded and suffering, and at the expense of its own life, there is 
an element of disinterested love. Such maternal devotion evinces 
not reckless self-assertion and the desire to hunt down competi- 
tors, but the antithesis of these: self-abandonment and care for 
others. Between the mother and her offspring there is no struggle 
for existence, but there are alliance, affection, and co-operation. 

In the pairing of mates, then, in their copartnership often ex- 
tending far beyond the breeding season, in the provision made for 
offspring, in the care and training bestowed on them after birth, 
and in the establishment of family groups, all reproductive phe- 
nomena, we have in the animal series the analogues, minute but 
distinctive, of the altruistic emotions which in human beings, fos- 
tered and transmuted by various agencies, have enabled them as 
regards certain relationships to struggle out of the dismal swamp 
of the “ struggle for existence.” And in the case of human beings 
it has, I believe, been the formation of distinct family groups that 
has more than any other reproductive influence been contributory 
to moral progress. The family is the social unit, the nursery of 
goodness, the school of character, the germ-plasm of the loftiest 
virtues, for it is by a diffusion of the feelings that well up within 
its precincts to the clan, the nation, and the race that we become 
public-spirited, patriotic, and philanthropic. The savage owes to 
it his first glimmerings of ethics, and we in this country owe to it 
the prosperity we enjoy. Its associated life necessitates a curtail- 
ment of self-assertion, a discipline of self-will, and is incompatible 
with irresponsible atomism, but favors the evolution in due se- 
quence of the dispositions that fit for companionship under civi- 
lized conditions, 

Now we have been told lately that the family is played out 
and doomed. Mr. Pearson, in his remarkable and able work, has 
argued that it will ultimately, to a great extent, be merged in the 
nation. He looks forward to a state of things in which there will 
be a weakening of the marriage bond, wedlock being, instead of a 
union for life,a partnership during good behavior or pleasure, 
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and in which children growing up, better educated than father or 
mother, will know that they have to thank the state for schooling 
and protection and are little indebted to their parents, who have 
simply taken advantage of their tender years to confiscate the 
proceeds of their industry. In these halcyon days there will be a 
state créche, a state school and state medical institution, supple- 
mented by state meals, and the child when well drilled in the 
state gymnasium will pass from the state school into a state 
workshop, and finally on to the state crematorium. The result 
of all this will be that as marriage becomes legalized concubinage 
the obligation of family duties will attenuate; as children under- 


stand that it is to the state they have been indebted for mainte-- 


nance the old feelings of gratitude and affection which bound 
them to their parents will dwindle away; and as parents lose 
their proprietary and administrative rights over children they 
will more and more shift the responsibility for them on to the 
state. The family with all its sacred traditions and precious 
training will decline, and man—like the cuckoo—will be con- 
stantly seeking to foist on others the maintenance of his off- 
spring. Mr. Pearson’s prognostications, however, are, I venture 
to think, of an unnecessarily gloomy description. They are 
founded on the assumption that society is destined to become 
more and more secular; they betray ignorance of human nature, 
for surely the love of children for parents is not founded solely 
on a sordid calculation of what they owe them; and they involve 
the error that the volume of feeling must always be the same and 
that its expansion in one direction, so as to embrace the sphere of 
state action, implies its contraction in another direction, so as to 
exclude family ties and-claims. But there is no reason to doubt 
that reverence for the state may grow without supplanting rev- 
erence for the family; nay, there is reason to hope that parental 
and filial affection will become stronger and more tenacious as 
time goes on. The restrictions placed by the state, as the expo- 
nent of enlightened opinion and sentiment, on the autocratic 
powers which the head of the family at one time possessed—the 
very existence of which provoked antagonism and the arbitrary 
exercise of which corrupted—may be expected to soften and ce- 
’ ment the family relationship and make it more complete and last- 
ing than it has hitherto been. Then it is to be remembered that 
the period of dependence of offspring on parents steadily increases 
as evolution advances. The higher the animal the longer the 
duration of this period of dependence. It is more protracted in 
civilized than in savage races and now than it has been hereto- 
fore. And this protraction of intimate intercourse and reciprocal 
- elations between the members of a family certainly means a 

deepening of the sense of kinship. We may flatter ourselves 
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with the hope, then, that the tender and, indeed, sacred feelings 
which have been nurtured in household association will retain 
their dominion over us, and that the family will survive in 
unimpaired integrity, the fountain head of altruistic emotions, 
the palladium of sound morality. 
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THE ACTION OF MASSAGE UPON THE MUSCLES. 
Br DOUGLAS GRAHAM, M.D. 


HAT “science follows art with limping strides,” as so well 
expressed by an able physician, is perhaps nowhere oftener 
seen than in the various branches of the practice of medicine. 
Experience has taught us from time immemorial the value of 
massage as a nerve and muscle tonic, and, like all good things, 
the possibility of its overuse. But the recent experiments of 
Prof. Arnaldo Maggiora, of the University of Turin, so clearly 
and beautifully detailed in the Archives Italiennes de Biologie 
(tome xii, page 225), have demonstrated that this matter can be 
brought into the sunny light of exact science and away from the 
somber shades of quackery, where it has been so long relegated 
by the vast majority of the medical profession. Zabludowski, it 
is true, had in part prepared the way for this by showing that 
when after fatigue from a definite amount of work a rest of fif- 
teen minutes was insufficient to restore the tired muscles to their 
former vigor, after massage for five minutes they were capable 
of doing as much work as before, and after massage for fifteen 
minutes they could do twice as much work as at first. 

Prof. Maggiora endeavored to ascertain : 

1. The action of massage upon muscles in a state of repose. 
For this purpose the fatigue’ curves of the right and left middle 
fingers in maximum voluntary flexion every two seconds with a 
weight of three kilogrammes (6°6 pounds) were taken. at 8 and 11 
A. M., at 2 and 5 Pp, M., and the following day the fatigue curves of 
the same muscles with the same weight and rhythm were taken 
after mixed massage (friction, percussion, and kneading) for three 
minutes at the same hours of the day. The average result showed. 
that the muscles did almost twice as much work after massage as 
they did before. The average of the work without massage was 
4°252 kilogrammes for the left middle finger, but after massage of 
the finger and forearm the average was 8'019 kilogrammes before 
extreme fatigue stopped further contractions. An analogous series 
of experiments was next made in which the electrical current was 
employed to tire the muscles by applying it directly to them, and 
also to the median nerve. The results without and with massage 
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were similar to the first series, and showed that it takes much 
longer to fatigue the muscles by contraction from electrical irri- 
tation after massage than before.* 

2. The next series of experiments were undertaken with a 
view to determine whether the beneficial effects of mixed mas- 
sage (friction, percussion, and kneading) increased in proportion 
to the duration of its application. At 8 a.m. the normal fatigue 
curve was taken, then every two hours and a quarter after this 
the curve was-taken, having been preceded by two, five, ten, and 
fifteen minutes of massage of the right and left middle fingers 
and their corresponding muscles in the forearm. Ten fatigue 
tracings were thus taken, and the result showed that with five 
minutes of massage all the useful effect that could be produced 
was obtained. When the massage was continued longer, for ten 
or fifteen minutes, there were but slight variations in the amount 
of work above and below that after five minutes. Similar experi- 
ments were made in which electricity was used to tire the mus- 
cles in place of voluntary flexion, and the same result was ob- 
tained. 

8. The object of the next series of experiments was to ascer- 
tain the effects of the principal maneuvers of massage—friction, 
percussion, and pétrissage, or kneading. The mode of procedure 
was as before: first, the normal fatigue tracing was taken; then 
at regular intervals during the day, every two hours, the fatigue 
curve was inscribed after five minutes of friction or effleurage, 
after five minutes of percussion, after five minutes of pétrissage, 
and finally after five minutes of friction, percussion, and pétris- 
sage alternating. The results showed that there was very little 
difference in the work that could be accomplished after five min- 
utes of friction as compared with five minutes of percussion. But 
there was a great increase in the number and strength of the 
contractions after péirissage. The best effect, however, was ob- 
tained after the alternations of all three. (It would be interesting 
to reproduce the tables and tracings if space allowed.) Like 
results were obtained when the contractions were produced by 
electricity applied to the median nerve or to the muscles directly, 
and the friction, percussion, and pétrissage employed separately 
and alternately. 

4, The effects of massage upon muscles weakened from various 
causes were also studied in the same exact manner by Dr. Mag- 
giora. Upon muscles weakened from fasting the effect of massage 
was to restore them temporarily, so that they gave normal trac- 





* I have elsewhere called attention to the fact that after massage muscles give a much 
more ready, vigorous, and agreeable response to the will and to the faradic current than 
they do before.—D. G. : 
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ings of fatigue; and the same result was obtained when the elec- 
tric current in place of the will was used to tire the muscles. 

5. As the result of general fatigue, the muscles of the hand 
were also tried in an indirect manner. Prof. Maggiora, after a 
walk of ten miles, to which he was not accustomed, took a trac- 
ing of the fatigue curves of the right and left middle fingers as 
before, and found that they were only capable of doing one fourth 
as much work as when he was rested. After massage for ten min- 
utes they were so much temporarily rested that they did nearly a 
normal amount of work and gave nearly a normal tracing. The 
work probably would have been equal to normal had it not been 
for the superadded fatigue of taking the fatigue tracing half an 
hour before the massage; for it has been found that the muscles 
of the middle finger when tired by contractions with three kilo- 
grammes every two seconds require about two hours’ rest in order 
to give normal fatigue tracings every two hours during the day. 

6. The effect of massage upon muscles weakened by loss of 
sleep was also inspected. In muscular fatigue from fasting rest 
alone does not restore them, and in fatigue from wakefulness 
nourishment alone affords no appreciable relief. After the loss of 
a night’s sleep the fatigue curve was taken and found to be very 
small, but after ten minutes of massage it was temporarily re- 
stored to a natural curve, which could not be obtained on previ- 
ous occasions by rest nor by nerve tonics alone. 

7. Intense and prolonged intellectual work produces a state of 
general lassitude. After the final examination of twenty medical 
students, which lasted for five hours, Prof. Maggiora was much 
exhausted. He then took a fatigue curve of flexion of the middle 
fingers of both hands. This was only about one fifth normal. 
Half an hour later, after ten minutes of massage, the number of 
contractions was little less than natural, and might have reached 
natural but for the fatigue induced by the preceding experiment. 

8. After a slight attack of fever of ten hours’ duration the 
muscles were weak the whole of the following day, but after mas- 
sage the aptitude for work was increased so that the contractions 
of the fingers gave almost a natural tracing of fatigue. 

9, The effect of massage upon ansmic muscles was most in- 
teresting. Dr. Maggiora demonstrated that ansmia for a short 
time—from three to five minutes—produces phenomena in mus- 
cles similar to fatigue; or, in other words, lessens their vigor and 
resistance to work. Compression of his brachial artery was made 
for three minutes, and at the end of this time, while the compres- 
sion was still maintained, a fatigue tracing was taken and found 
to be very small, the finger contracting only eleven times. Two 
hours later the brachial artery was again compressed for three 
minutes, and at the same time the forearm was subjected to mas- 
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another tracing was taken, and the muscles contracted but nine 
times, when prevented by fatigue from doing more. Massage has, 
therefore, no effect upon muscles thus rendered so completely 
anzemic in the way of increasing their capability for work. 

This experiment was made with a weight of one kilogramme 
(2°2 pounds) and contractions every two seconds. It was found 
that in a natural condition the middle finger could thus contract 
two hundred and sixty-five times without any fatigue.* 

In comparing this last experiment with the preceding ones it 
’ is found that the effect of massage consists essentially in re- 
awakening the phenomena of the local circulation, in bringing to 
the muscles a greater quantity of material necessary for their 
contraction, and in removing the retrograde products of muscular 
work. 

RésumM&.—1. Massage, when applied upon a muscle in a state 
of repose, increases its resistance to work and modifies its fatigue 
curve by retarding the manifestation thereof. 

2. The beneficial effect of massage is within certain limits in 
proportion to the duration of its application. Beyond these limits 
there is not obtained any further increase in the production of 
mechanical work. 

8. Massage can hinder in muscles the accumulated effects of 
fatigue proceeding from the effects of work when not sufficient 
intervals of rest have been allowed. : 

4. The various mancuvers of massage act with different in- 
tensity upon the aptitude of muscles for work. Percussion and 
friction are inferior to pétrissage and to mixed massage, 

5. In muscles weakened by fasting we can, by means of mas- 
sage, notably ameliorate their resistance to work. 

6. Upon muscles fatigued or weakened by a cause which acts 
upon the whole muscular system, such as prolonged walking, loss 
- of sleep, loss of food, excessive intellectual work, etc., massage 
exerts a restorative influence which brings back to them their 
power of doing a natural amount of work. 

7. The beneficial effects of massage upon the phenomena of 
muscular work are no longer produced when it is applied upon a 
muscle in which the circulation of blood has been suppressed. 








Tue potato, according to Mrs, Lily Grove, grows native in the islands of 
Chiloe, in the wildest districts, even at the top of the highest mountains. A 
whole region is called after it, and it is often the sole food of the peuple. 





* In all these experiments the massage was done with the same energy by Prof. Mag- 
giora’s assistant, Dr. Grandis. The ergograph of Prof. Mosso was used to take the tracings 
of the fatigue curves. 


sage. At the end of three minutes, the anwmia being kept up, 












: 
E 
Y 
4 



























































v be < a : 
Pa ae Ge ee ' at a ee ni 
~h Mke % ~ a ec ts ee i 3 ' 
* aes SY ee ee by ce Se Se Ly 
Ko a ee OE ie oe Remy 
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THE ICE AGE AND ITS WORK. 
By ALFRED R. WALLACE, F. B. 8. 


ERRATIC BLOCKS AND ICE-SHEETS. 


L 


C is little more than fifty years ago that one of the most potent 
agents in modifying the surface features of our country was 
first recognized. Before 1840, when Agassiz accompanied Buck- 
land to Scotland, the Lake District, and Wales, discovering every- 
where the same indications of the former presence of glaciers as 
are to be found so abundantly in Switzerland, no geologist had 
conceived the possibility of a recent glacial epoch in the tem- 
perate portion of the northern hemisphere, From that year, 
however, a new science came into existence, and it was recog- 
nized that only by a careful study of existing glaciers, of the 
nature of the work they now do, and of the indications of the 
work they have done in past ages, could we explain many curious 
phenomena that had hitherto been vaguely regarded as indica- 
tions of diluvialagency. Oneof the first fruits of the new science 
was the conversion of the author of Reliquis Diluviane—Dr. 
Buckland, who, having studied the work of glaciers in Switzer- 
land in company with Agassiz, became convinced that numerous 
phenomena he had observed in this country could only be due to 
the very same causes. In November, 1840, he read a paper before 
the Geological Society on the Evidences of Glaciers in Scotland 
and the North of England, and from that time to the present the 
study of glaciers and of their work has been systematically pur- 
sued with a large amount of success. One after another crude 
theories have been abandoned, facts have steadily accumulated, 
and their logical though cautious interpretation has led to a con- 
siderable body of well-supported inductions on which the new 
science is becoming firmly established. Some of the most impor- 
tant and far-reaching of these inductions are, however, still 
denied by writers who have a wide acquaintance with modern Af 

glaciers ; and as several works have recently appeared on both a 
sides of the controversy, the time seems appropriate for a popular 

sketch of the progress of the glacial theory, together with a more 

detailed discussion of some of the most disputed points as to 
which it seems to the present writer that sound reasoning is even 

more required than the further accumulation of facts.* 
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* The works referred to are: Do Glaciers Excavate? by Prof. T. G. Bonney, F. BR. 8. 
(The Geographical Journal, vol. i, No. 6); The Glacial Nightmare and the Flood, by Sir 
H. H. Howorth, M. P., F. R.S.; Fragments of Earth Lore, by Prof. James Geikie, F. B.S. ; 
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In the last century, Swedenborg, Linnzeus, Pallas, De Luc, and 
many other eminent writers took notice of the remarkable fact 
that in Scandinavia, Russia, Germany, and Switzerland detached 
rocks or bowlders were found, often in great abundance and of 
immense size, and of a kind that did not exist in situ in the same 
district, but which were often only to be discovered in remote 
localities, sometimes hundreds of miles away. Those who ven- 
tured to speculate on the origin of these traveled rocks usually 
had recourse to water power to account for their removal; and 
as their large size and often elevated position required some un- 
usual force to carry them, there arose the idea of enormous floods 
sweeping over whole continents; and for a long time this diluvial 
theory was the only one that appeared to be available, although 
the difficulties of its application to explain all the phenomena be- 
came greater the more closely those phenomena were studied. 
Still, there was apparently no other known or conceivable means 
of accounting for them, and for the enormous mounds of gravel 
or clay intermixed with bowlders which often accompanied them ; 
and the efforts of geologists were therefore directed to the discov- 
ery of how the water power had acted, and by what means the 
supposed floods could have been produced. 

There were not wanting men who saw that no action of water 
alone could account for the facts. Sir James Hall pointed this 
out with regard to erratics on the Jura, whose source was un- 
doubtedly in the far-distant Alps; and Mr. Grainger, in America, 
described some of the parallel grooves and flutings running for 
nearly a mile in Ohio, strongly arguing that no action of running 
water could have produced them, but that an agent was required 
the direction of whose movement was fixed and unalterable for 
long distances and for a great length of time. No light was, how- 
ever, thrown on the problem till 1822, when Venetz, a Swiss en- 
gineer, finding that existing glaciers varied in extent from year 
to year and that historical records showed them to have consider- 
ably increased during the last eight centuries, was further led to 
observe that long before the historical era the glaciers had been 
immensely more extensive, as shown by the smooth and rounded 
rocks, by longitudinal scratches and grooves pointing down the 
valleys, and by numbers of old moraines exactly similar in form 
and materials to those deposited by existing glaciers. He read a 
paper before the Helvetic Society of Natural History, and urged 
that glaciers once stretched down the Rhone Valley as far as the 





Man and the Glacial Period, by Prof. G. F. Wright, F.G.8.A.; La Période Glaciaire, by 
A. Falsan; and the Glacialist’s Magazine, edited by Percy F. Kendall, F.G.8.; from which 
works, and from those of Lyell, Ramsay, Geikie, and the American gocleaietn, most of the 
facts referred to in the present article are derived. 
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Jura, and there deposited the erratic blocks which had so puzzled 
the diluvialists to explain. 

Other writers soon followed the clew thus given. In 1835 
Charpentier, after a close study of the erratic blocks and of their 
sources, adopted the views of Venetz. Agassiz followed, and by 
his strenuous advocacy did much to spread correct views as to 
the former extension of the Alpine glaciers, and their capability 
of explaining the numerous superficial phenomena which in all 
northern countries had been thought to afford proofs of enor- 
mous floods and of the submergence of a large part of Europe un- 
der a deep sea. He has, therefore, gained the reputation of being 
the originator of the modern school of glacialists, which undoubt- 
edly owes much to his energy, research, and powers of exposition, 
though all the more important facts, as well as the logical con- 
clusions to be drawn from them, had been pointed out by previ- 
ous writers. 

Before proceeding further, it will be well to give a brief out- 
line of the phenomena which lead to the conclusion that gla- 
ciers have formerly existed in districts and countries where even 
perpetual snow on the mountain tops is now unknown. These 
may be briefly classed as—1. Moraines and drifts. 2. Rounded, 
smoothed, or planed rocks. 3. Striw, grooves, and furrows on 
rock surfaces. 4, Erratics and perched blocks. 

1. Moraines are those heaps or ridges of rock and other débris 
which are deposited on the surface of a glacier from the preci- 
pices or mountain slopes which border it, and which form what are 
termed lateral and medial moraines while upon it, and terminal 
moraines when, being gradually discharged at its end, either from 
above or from beneath it, they form great heaps of rock and 
gravel corresponding in outline and extent to that of the ter- 
minal ice-cliff. Such moraines can be seen on and near all exist- 
ing glaciers, and their mode of formation and characteristics are 
perfectly well known. If the glacier is continuously retreating, 
then the terminal moraine will form more or less irregular heaps 
over the surface the glacier has formerly covered ; but when, as 
is usually the case, the glacier remains stationary for a consider- 
able period, then the terminal moraine will have a definite form, 
and will often stretch quite across the valley, but presenting one 
or more openings through which the glacier stream has cut its 
way. Such moraines form steep mounds, usually curved and 
often very regular, seeming from a little distance to block up the 
valley like an artificial earthwork. Among hundreds that might 
be enumerated, good examples may be seen in Glen Isla (Forfar- 
shire), in the Troutbeck Valley near Windermere, and in Cwm 
Glas, on the north side of Snowdon, this latter being so regularly 
curved, evenly sloped, and level-topped as to look from below 
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exactly like an ancient fortification. The characteristic features 
of moraines are their position in valleys where there are other 
indications of glacial action, their steep slopes and often level 
tops, but especially their composition of earth, stones, and gravel, 
with large fragments of rock irregularly scattered through them 
from top to bottom without any sign of stratification, while usu- 
eally one or more large blocks rest upon their summits in positions 
where they could only have been left by the retreat of the glacier, 
or possibly stranded from floating ice. Where extensive glaciers 
have covered large areas of nearly level ground, the moraines 
form great sheets extending for many miles, often concealing the 
original contours of the country, and then receive the general 
. name of drift. The composition of drift is usually the same as 
that of well-marked moraines, large blocks of stone being dis- 
tributed throughout its mass. It is this which mainly distin- 
guishes drift from alluvial or shore deposits, in which the ma- 
terials are always more or less assorted and stratified; but the 
angular forms of many of the contained blocks and the striated 
surfaces of others are also characteristic. Besides the terminal 
moraines of extinct glaciers, lateral moraines are also left along 
the slopes of open valleys from which glaciers have retreated. As 
a whole, moraines are well distinguished from all accumulations 
formed by water, and it has not been shown that any other 
agency than glaciers is capable of forming them. In all recently 
glaciated countries they are to be found more or less frequently, 
and thus afford an excellent first indication of the former exist- 
ence of glaciers. 

2. Smoothed and rounded rocks, called in Switzerland “ roches 
moutonnées,” from their supposed resemblance at a distance to 
sheep lying down, are perhaps the most general of all the indi- 
cations of glacial action. Every glacier carries with it, imbedded 
in its under surface, numbers of rocks and stones, which, during 
the slow but unceasing motion over its bed, crush and grind down 
all rocky projections, producing in the end gently rounded or 
almost flat surfaces even on the hardest and toughest rocks. In 
many of the valleys of Wales, the Lake District, and Scotland 
every exposed rock has acquired this characteristic outline, and 
the same feature can be traced on all the rocky slopes, and often 
on the summits of the lesser heights; and the explanation how 
these forms have been produced is not a theory only, but has been 
observed in actual operation in the accessible portions of many 
glaciers. Rocks and stones are to be seen imbedded in the ice 
and actually scratching, grooving, and grinding the rock beneath 
in their slow but irresistible onward motion. The rocky islets in 
Windermere, Ullswater, and other lakes, as well as the Thousand 
Islands of the St. Lawrence, are thus ice-ground; and the amount 
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of the grinding can often be seen to be proportional to the pres- 
sure and motion of the advancing glacier. I recently noticed in 
the marshy alluvial plain above Derwentwater a projecting rock 
which has been ground down to so regular a curve as to look like 
a portion of an enormous globe buried in the earth. By rough 
measurement and estimate this rock was about two hundred and 
fifty feet across, and twenty or thirty feet high. It was formed 
of hard slate, with numerous quartzite veins, the whole ground 
down to a uniform spherical surface. It had evidently once been 
an island in the lake, having a much broader base now hidden by 
the alluvium, and may originally have been one of those abrupt 
craggy rocks a few hundred feet high, which, owing to their su- 
perior hardness or tenacity, resisted ordinary denudation, and 
which, when above the old ice-level, form those numerous “ pikes” 
which add so much to the wild and picturesque scenery of the - 
district. Looking at such rocks as this, with outlines so utterly 
unlike any that are produced in similar formations by subaérial 
denudation—and they are to be seen by scores in all glaciated re- 
gions—we can not but conclude that the ice tool has done more 
than merely rub off the angles and minor prominences, and that 
it has really ground away rocky hills to an unknown but very 
considerable extent; and this conclusion is, as we shall see, sup- 
ported by a very large amount of confirmatory evidence. It may 
be noted that ice-ground rocks usually show the direction in 
which the ice has moved, by the side opposed to the motion being 
more completely smoothed than the lee side, which often retains 
some of its ruggedness, having been protected partly by the ice 
overriding it and partly by the accumulation of its own débris. 
Where such rocks occur in the higher parts of valleys the smooth 
side always looks up the valley from which the glacier has de- 
scended. In the more open parts of valleys, or in high coombs or 
cirques, where two or more small ravines meet and where the ice 
may have been embayed and have acquired a somewhat rotary 
motion, the rocks are seen to be ground down on all sides into 
smooth mammillated mounds or hummocks, showing that the ice 
has been forced into all the irregularities of the surface. An ex- 
ample on a small scale is to be seen in Cwm Glas, on the north 
side of Snowdon, above the fine moraine already mentioned, and 
in many other places around the same mountain. On the whole, 
considering their abundance in all glaciated regions, and the 
amount of information they give as to the direction and grinding 
power of ice, these rounded rocks afford one of the most instruc- 
tive indications of the former presence of glaciers; and we must 
also agree with the conclusin of Darwin (in a paper written after 
studying the phenomena of ice-action in North Wales, and while 
fresh from his observations of glaciers and icebergs in the South- 
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ern hemisphere) that “one of the best criterions between the 
effects produced by the passage of glaciers and of icebergs is boss 
or dome-shaped rocks.” 

3. Striated, grooved, and fluted rocks, though closely connected 
with the preceding, form a distinct kind of evidence of the great- 
est value. Most of the bosses of rock just described have been 
exposed to the action of the atmosphere, perhaps since the ice left 
them, and have thus become more or less roughened or even dis- 
integrated ; but where the rocks have been protected by a cover- 
ing of drift, or even of turf, and have been recently exposed, they 
often exhibit numerous parallel striz#, varying from the finest 
scratches to deep furrows a foot or more in diameter. Fine ex- 
amples are to be seen near the lakes of Llanberis, and they occur 
more or less frequently in every glaciated country. Perhaps none 
of the effects of ice so clearly demonstrate the action of glaciers 
as opposed to that of icebergs, owing to the general constancy of 
the direction of the stris#, and the long distances they may be 
traced up and down slopes, with a steadiness of motion and even- 
ness of cutting power which no floating mass could possibly ex- 
ert. Sir A. Geikie tells us that in Gareloch, Bute, and Cantyre 
the striations on the rocks run up and over the ridges, and are as 
clearly shown on the hill tops as in the valleys. Mr. D. Mackin- 
tosh states (in his paper on the Ice-sheet of the Lake District and 
of North Wales) that in the valley above Windermere the striz 
cross Rydal Fell, Loughrigg Fell, and Orrest Head, ascending and 
descending their slopes, often obliquely. But it is in the United 
States that the most remarkable rock-groovings are to be found, 
extending over a large portion of the northeastern States. In his 
report on The Rock-scorings of the Great Ice Invasions Mr. T. 
C. Chamberlin gives many fine illustrations, from photographs, 
showing stris: and grooves along sloping, curved, or vertical sur- 
faces, the striz following the changes of curve, so that the grind- 
ing material must have been slowly forced into close contact with 
the irregular surface. Of one of these examples Mr. Chamberlin 
says: 

The climax of adaptability is reached in the striation of warped and twisted 
surfaces, and of tortuous valleys. One of the most remarkable known instances 
of this within the limits of photographic illustration is furnished by the great 
glacial grooves at Kelly’s Island (Fig. 17). These exhibit not only the pliancy of 
the ice, but at the same time its strong hold upon the armature with which it did 
its work of abrasion, grooving, and striation. For, while these grooves can 
scarcely be supposed to have been originated de novo by the gouging action of the 
ice, they are, nevertheless, plowed with deep furrows, the symmetry, continuity, 
and peculiar form of some of which are only intelligible on the supposition that 
they were cut by asingle graving tool, held with sufficient tenacity by the ice to 
execute by a single movement a deep, sharply defined groove. There is, perhaps, 
no finer illustration of the pliancy with which the ice yielded to its encompassing 
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barriers, the tenacity with which it held its armature, and withal the pressure 
that both forced it into compliance with its tortuous channel, and pressed it 
relentlessly forward. * 


Kelly’s Island is at the western end of Lake Erie, and in the 
direction of the striz to the northeast there is no high ground for 
about four hundred miles, Looking at these facts, I can not give 
any weight to the opinions of those who, from observations of 
existing glaciers, declare positively that ice can not go up-hill, and 
can exert no grinding power on level ground. 

4, Erratic blocks were among the phenomena that first attract- 
ed the attention of men of science. Large masses of granite and 
hard metamorphic rock, which can be traced to Scandinavia, are 
found scattered over the plains of Denmark, Prussia, and northern 
Germany, where they rest either on drift or on quite different 
formations of the Secondary or Tertiary periods. One of these 
blocks, estimated at fifteen hundred tons weight, lay in a marshy 
plain near St. Petersburg, and a portion of it was used for the 
pedestal of the statue of Peter the Great. In parts of North 
Germany they are so abundant as to hide the surface of the 
ground, being piled up in irregular masses forming hills of granite 
bowlders, which are often covered with forests of pine, birch, and 
juniper. Far south, at Fiirstenwalde, southeast of Berlin, there 
was a huge block of Swedish red granite, from one half of which 
the gigantic basin was wrought which stands before the New 
Museum in that city. In Holstein there is a block of granite 
twenty feet in diameter; and it was noticed by De Luc that the 
largest blocks were often found at the greatest distance from the 
parent rock, and that this fact was conclusive against their hav- 
ing been brought to their present position by the action of floods. 

It is, however, in Switzerland that we find erratic blocks which 
furnish us with the most conclusive testimony to the former 
enormous extension of glaciers; and as these have been examined 
with the greatest care, and the facts, as well as the main induc- 
tions from the facts, are generally admitted by all modern writers, 
it will be well to consider them somewhat in detail. It will be 
found that they give us most valuable information both as to the 
depth and extension of ancient glaciers, and also to the possibili- 
ties of motion in extensive ice-sheets. 

The most important of these facts relate to the erratic blocks 
from the higher Alps, which are found on the flanks of the Jura 
Mountains wholly formed of limestone, on which it is therefore 
easy to recognize the granites, slates, and old metamorphic rocks 
of the Alpine chain. These erratic blocks extend along the Jura 





* Seventh Annual Report of the United States Geological Survey, p. 179. Arrange- 
ments have now been made for the preservation of these remarkable examples of ice-work. 
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range for a distance of one hundred miles, and up to a height of 
two thousand and fifteen feet above the Lake of Neufchatel. The 
first important point to notice is that this highest elevation is 
attained at a spot exactly opposite, and in the same direction as, 
the Rhone Valley, between Martigny and the head of the Lake of 
Geneva, while north or south of this point they gradually decline 
in elevation to about five hundred feet above the lake. The blocks 
at the highest elevation and central point can be traced to the 
eastern shoulder of Mont Blanc. All those to the southwest come 
from the left-hand side of the lower Rhone Valley, while those to 
the northeast are all from the left side of the upper Rhone Valley 
and its tributaries. Other rocks coming from the right-hand 
side of the upper Rhone Valley are found on the right hand or 
Bernese side of the great valley between the Jura and the Bernese 
Alps.* . 

Now, this peculiar and’ definite distribution, which has been 
worked out with the greatest care by numerous Swiss geologists, 
is a necessary consequence of well-known laws of glacier motion. 
The débris from the two sides of the main valley form lateral 
moraines which, however much the glacier may afterward be 
contracted or spread out, keep their relative position unchanged. 
Each important tributary glacier brings in other lateral moraines, 
and thus when the combined glacier ultimately spreads out in a 
great lowland valley the several moraines will also spread out, 
while keeping their relative position, and never crossing over to 
mingle with each other. So soon as this definite position of the 
erratics was worked out it became evident that the’ first explana- 
tion—of a great submergence during which the lower Swiss 
valleys were arms of the sea and the Rhone glacier broke off in 
icebergs which carried the erratics across to the Jura—was alto- 
gether untenable, and that the original explanation of Venetz 
and Charpentier was the true one. Sir Charles Lyell, who had 
first adopted the iceberg theory, gave it up on examining the 
country in 1857 and ascertaining that the facts were correctly 
stated by the Swiss geologists; and there is at the present day 
no writer of the least importance who denies this. Sir Henry 
Howorth, who is one of the strongest opponents of what he con- 
siders the extreme views of modern glacialists, gives a full sum- 
mary of the facts as to the old Rhone glacier from Charpentier. 
He states that between Martigny and St. Maurice the moraine 
débris on each side of the valley shows the glacier to have reached 
a height of three thousand feet above the river; farther on, 
where the valley widens over the Lake of Geneva, it sank to 





* A map showing the lines of dispersal of these erratics is given in Lyell’s Antiquity of 
Man, p. 344, and is reproduced in my Island Life, p. 111. 
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two thousand feet, while on the Jura itself it seems to have been 
again raised to three thousand feet at its highest point;* and 
he quotes Charpentier’s general conclusion : : 


It goes without saying that not only all the valleys of the Valais were filled 
with ice up to a certain height, but thateall lower Switzerland in which we find 
the erratic débris of the Rhone Valley must have been covered by the same gla- 
cier. Consequently all the country between the Alps and the Jura, and between 
the environs of Geneva and those of Soleure, has been the bed of a glacier. 


And then, after quoting the observations of Agassiz on the same 
phenomena and of those of North America, he gives his own con- 
clusions in the following words : 


It is plain to those who would look without prejudice that the rounded and 
mammillated surfaces, the scratched, polished, and grooved rocks, and a great 
number of the phenomena which accompanied the distribution of the bowlders 
and the drift, are consistent only with the fact that in the last geological age 
there was an immense development of glaciers which occupied not only the 
high ranges of the Alps and the Dovrefelds, but the secondary ranges and lower 
heights of the continents of Europe and North America. This conclusion seems 
supported by every form of converging evidence, and is apparently beyond the 
reach of cavil. So far there is no question at issue.t 


We may take it, therefore, that the views of Charpentier, Agassiz, 

,and Sir Charles Lyell as to the extent and thickness of the great 
Rhone glacier are admitted to be correct, or, at least, not to be 
exaggerated, by the most strenuous opponents of the extreme 
glacialists. We may, therefore, use this as a fixed datum in our 
further investigations, and I think it will be found to lead us 
irresistibly to conclusions which in other cases these writers de- 
clare to be inadmissible.—Fortnightily Review. 








Tue cities and towns visited by the Rev. J. A. Wylie during an excursion to 
central Manchuria in September and October, 1892, were centers of trade for the 
surrounding country, many of them having very large distilleries, inn-yards of 
great extent capable of accommodating hundreds of guests, and oil-works of 
various kinds; while outside their walls were generally some brick-kilns, brick- 
works, and lime-kilns. The houses were chiefly built of brick; burned brick 
was used for the better houses in the town, while unburned brick or mud only 
was used in the country. In some of the towns the shop-fronts were quite im- 
posing, substantially built, and lavishly decorated. The streets were wide and 
level. Mr. Wylie visited the region in the dull season, and saw, either in town 
or country, none of the stir which all these arrangements betoken for the busy 
season. 





* These figures are almost certainly incorrect, as the upper surface of the glacier must 
have had a considerable downward slope to produce motion. The recent work of M. Fal- 
san, La Période Glaciaire, gives the thickness as about 3,800 feet at the head of the lake 
and 3,250 feet at Geneva. 

+ The Glacial Nightmare and the Flood, p. 208, 
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THE FOUNDER OF THE FIRST SCIENTIFIC JOURNAL. 
Br M. JACQUES BOYER. 


HEN recently the statue, of Theophrast Renaudot, the 

founder of French political journalism, was unveiled, the 
literary and scientific journals were alike full of praises of him 
and his work; but none of them recollected another pioneer in 
his field, the modest and profoundly erudite Denis de Sallo, the 
founder of the Journal des Scavants, who did for letters and sci- 
ence what Renaudot so successfully accomplished for politics. 

Without undertaking a full sketch of the history of the French 
scientific press, I desire only to show here how new in 1665 was 
that idea, which seems so simple and natural now, of the creation 
of a scientific journal ; how many impediments were raised against 
its creator by the commonplace authors whom the new tribunal 
condemned without appeal; what patience, what erudition, what 
a prodigious sum of labor were required from its founders to sur- 
mount all the obstacles, avoid all the perils they met every day, 
and give their work a vitality strong enough to permit it, rising 
repéatedly from its ashes, to perpetuate itself till our time. 

Denis de Sallo, Seigneur of la Coudray, was born in Paris in 
1626, of an old noble family of Poitou. His lessons in early child- 
hood were not brilliant; but after he entered the courses of rhet- 
oric at the Collége des Grassins he obtained all the prizes of his 
class; became in the next year a distinguished pupil in philoso- 
phy, and having sustained in public remarkable theses in Latin 
and Greek, gave himself up with ardor to the study of law. His 
advance was so rapid that he was able in 1652 to succeed his 
father, Jacques de Sallo, in his office as counselor at the Parlia- 
ment of Paris. Three years later he married Elizabeth Menar- 
deau, daughter of a counselor in the Grand Chamber, by whom 
he had one son and four daughters. He died on the 14th of May, 
1669, of apoplexy. His death, according to Vigneuil Marville, was 
caused by the loss of all his fortune in gambling in 1665; but, 
besides that this story has little probability in view of the char- 
acter of De Sallo, who was industrious through all his life, it is 
controverted by a letter of Guy Patin’s of the 13th of November, 
1665, which proves that at that time De Sallo had no thought of 
dying, and by the testimony of Pére Honoré de Sainte Marie, who 
agrees with Moréri in placing his death in 1669 and not in 1665. 

Having given an outline of the principal events of De Sallo’s 
‘life, which was otherwise quiet enough, we pass to the study of 
his character and work. “He read all sorts of books,” says Mo- 
réri, “with incredible care, and kept secretaries continually em- 
ployed to write down his reflections and the passages which he 
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marked, so that by this plan of studying he fitted himself to com- 
pose treatises on every kind of subject, as he showed on several 
occasions,” 

It was probably the considerable quantity of material that he 
collected in this way that suggested to him the thought of giving 
the public those extracts the utility of which he had recognized 
in his experiences. He associated with himself in the execution 
of this work, which was colossal for that time, a number of men 
of science and letters: De Bourzeis, a distinguished theologian ; De 
Gemberville, chaplain, the famous author of La Pucelle; and the 
Abbé Gaulois, who, according to Fontenelle, seemed “ born for that 
work”; but De Sallo revised all the articles—not very numerous 
—which his colaborers furnished, and himself wrote the largest 
number. 

The authorization having been obtained, the support of Colbert 
assured, and the plan and periods of publication fixed, the Jour- 
nal des Scavants appeared on Monday, January 3, 1665, in a sheet 
and a half quarto, under the pen signature of Hedouville;* and 
it continued to appear every Monday till the 30th of March of 
the same year, when the authorization was withdrawn. Although 
its criticisms were always moderate and just, it had made many 
enemies among men of letters, and among the Jesuits, then all- 
powerful, “who were not pleased to see a literary and philosoph- 
ical tribunal that was not set up by them, and who, moreover, de- 
tested De Sallo and his friends as Parlementarians and Gallicans 
suspected of Jansenism; these added their complaints to the cries 
of wounded self-love. They secured the aid of the papal nuncio, 
and he obtained a prohibition against De Sallo’s continuing the 
publication.” The pretext alleged for this act was a passage in 
the Journal in which De Sallo criticised a decree of the Inquisitors, 
“ whose delicate ears required so great circumspection.” 

Colbert, however, still retained a friendship for his client, 
recompensed him for the suppression of his journal with an 
office in the treasury, and, realizing the full value of De Sallo’s 
work, commissioned the Abbé Gaulois to continue it. The Jour- 
nal reappeared on the 4th of January, 1666, and was henceforth 
illustrated; + but Abbé Gaulois, who held the direction of the 





* The name of one of his servants. 

+ As a specimen of the illustrations, we mention a superb engraving representing a 
louse as seen under the microscope; it measures not less than forty or fifty centimetres 
(year 1666, page 292 of the reprint of 1729). This reprint is a nearly textual reproduction of 
the original edition, which is now very rare. It is well to remark here that the Journal des 
Scavants, like all similar journals of the seventeenth and eighteenth centuries that were 
successful, was reprinted as the numbers were exhausted; thus in the set that I have con- 
sulted at the library of the Arsenal, the year 1665 is of 1733, and the year 1666 of 1729, 
while the year 1676 was reprinted in 1717. Hence it is almost impossible to find two col- 
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paper for nine years, published it very irregularly; thus there 
was only one number in 1670, and none in 1673. 

In 1675 the Journal passed into the hands of Abbé La Roque, 
who exhibited in his work a punctuality worthy of praise, but 
was far from knowing as much of science as his predecessor; then 
in 1686 Chancellor Boucherat, who declared himself its protector, 
intrusted its direction to President Cousin. Finally, in 1701, the 
Journal was acquired for the state by Chancellor de Pontchar- 
train, who gave the preparation of the numbers no longer to one 
man, but to a company of students, consisting of Dupin, Rassicad, 
Andry, Fontenelle, and Vertot, with Julien Pouchard as director. 
Thus renewed, supported by Abbé Bignon, nephew of the chan- 
cellor, the Journal des Scavants appeared again on the 2d day of 
January, 1702, and its history till 1792, when political events com- 
pelled its suspension again, offered the single noteworthy feature 
that its period of publication was changed in 1764, and from a 
weekly it became a monthly, with supplements every six months.* 

Sylvestre de Sacy tried to resuscitate the Journal in 1796; but 
his attempt was abandoned after the publication of twelve num- 
bers, from the 16th of nivose to the 30th of prairial of the year V. 
It was re-established September 1, 1816, on the proposition of 
Barbé Marbois, Keeper of the Seals, and Dambray, chancellor, 
on a report of the historian Guizot, then general secretary to the 
Minister of Justice, and has not been suspended since. The presi- 
dency of the editorial committee appertained to the Keeper of the 
Seals from that time till the imperial decree of May 4, 1857, by 
which it was transferred to the Minister of Public Instruction, 
under whose auspices the Journal is still published. 

Such has been the checkered career of the first French scien- 
tific journal—a career that demonstrates, better than any eulogy 
can, that the work of De Sallo possessed the qualities of merit and 
utility which make intellectual work fruitful and durable. 

The detailed history of the Journal des Scavants may be found 
in Hatin, Histoire politique et littéraire de la presse en France, 
1859, vol. ii, p. 151, and those following; and in the Mémoire his- 
torique sur le Journal des Sgavans, in the table of the Journal, by 
the Abbé de Claustre, 1764, vol. x, 595 and following pages.— 
Translated for The Popular Science Monthly from the Revue Scien- 


tifique. 
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lections of the sets exactly alike. If we add to this that the publisher has sometimes inter- 
calated notes in the reprints without indicating that they were not in the original edition, 
and that some of the series have been counterfeited in Holland, one may have some idea of 
the difficulty of the investigation and of the lamentable differences of the editions. 

* There were also supplementary volumes for each of the years 1707, 1708, and 1709, 
and in 1773 only the five numbers of the first five months were published, 
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SKETCH OF JEAN MARTIN CHARCOT. 


A GREAT deal has been added to our knowledge of nervous 
disease by the labors of Charcot; and extensive fields of 
investigation hitherto untried have been opened by him. 

JEAN MARTIN CHARCOT was born in Paris, France, November 
29, 1825, and died near Chateau Chinon, le Morvan, France, whither 
he had gone on a pleasure trip with a few friends, in August, 1893, 
He was industrious in his youth, acquitted himself brilliantly in 
his classical studies, and, when the time came for choosing his 
profession, hesitated whether to become an artist or a doctor. 
Against the latter was the expense of preparing for the profes- 
sion, but, encouraged by the assurances of his father, who pre- 
ferred that line, he began the study in 1845. He became chef de 
clinique in 1852, and obtained his degree in 1854. Having ob- 
tained several prizes, by which attention was drawn to him, he 
became a hospital physician in 1856, an adjunct professor in the 
University of Paris in 1860, and was appointed physician at the 
hospital of La Salpétriére in 1862. Here he spent the remainder 
of his active life, and prosecuted the researches which have made 
his name famous throughout Europe and America. “In order,” 
the Lancet says, “properly to appreciate the ability which he 
brought to bear upon his work and the enthusiasm which he 
could inspire it should be remembered that when he began his 
now well-known Lecons at the Salpétriére the institution was 
little less than an ill-assorted collection of five thousand women, 
comprising the aged, the imbecile, the idiotic, the epileptic, and 
the paralyzed, in which scarcely an attempt had been made to 
extract from the wealth of material anything more than a nar- 
row individual experience. In a few years it had been trans- 
formed into the very Mecca of neurologists, and this it has re- 
mained up to the present time.” Besides teaching in his clinic at 
the Salpétriére, Charcot conducted an external course in pathology 
at the Ecole pratique. He was given the chair of Pathological 
Anatomy at the Faculty of Medicine in Paris in 1875, and filled 
it till 1883. Since 1877 he elucidated with a rare clearness of 
vision a large number of questions relating to diseases of the 
liver, kidney, and spinal marrow. He enriched physiology by 
contributing to the celebrated theory of cerebral localizations. 
All his studies have borne fruit; they touch a multitude of prob- 
lems of cerebral pathology or of nervous affections, and have 
been fertile in practical regults, especially as concerns locomotor 
ataxia, medullary perturbations, aphasia, hysteria, and epilepsy. 
As Dr. G. Daremburg observes in a notice of him,“ He brought 
order and precision into a multitude of questions which were 











694 THE POPULAR SCIENCE MONTHLY. 
in utter disorder previous to him.” His chief work was his 
study of nervous diseases. For years his lectures in the Salpé- 
triére on neurosis, hypnotism, and the different forms of hysteria 
attracted universal attention. In no official chair had the attempt — 
been hazarded to take up the study of that series of occult phe- 
nomena which have excited public curiosity and baffled the sa- 
gacity of observers from ancient times, Charcot subjected these 
strange phenomena to the precise examination of the experiment- 
al method. He studied them with keen vision, so as to be able 
to reproduce them at will, and often revealed the existence of ex- 
traordinary facts which had been before regarded as chimerical. 
Although his conclusions may sometimes transcend the limits of 
scientific rigor, it is nevertheless true that he cast a new light on 
a whole region of investigation hitherto concealed in the dark. 
Besides making new medical discoveries in this line of research, 
he opened fresh horizons to science, initiated many pupils, and 
founded a new school, widely known now as the School of the 
Salpétriére. 

In connection with the Salpétriére he founded a laboratory, an 
anatomo-pathological museum, electro-therapeutic wards, and a 
photographic studio, where he pictured sections of diseased brains 
and spinal cords, and formed a collection of portraits of neuro- 
pathic patients. 

In his studies of gout and the maladies arising from it, to 
which he gave great attention in the early years of his practice, 
he discovered relations between disorders which had till then 
been thought independent of one another. He traced certain 
kinds of deafness, arthritic rheumatism, and kidney disease to 
gout, and found the origin of that disease in an overwrought liver 
and a sluggish skin. Pulmonary diseases also engaged his atten- 
tion. In his lectures on phthisis he held that. all caseation is 
essentially a tuberculous process, and assigned a secondary place 
to pneumonic phenomena. | 

Having been born at the time of the reaction in favor of 
clericalism, which was encouraged by the devotedly Catholic 
court of Charles X, and intensified the disgust of the freethink- 
ing people of Paris, Charcot grew up with a strong tendency 
toward extreme heterodoxy. He delighted later in life in demol- 
ishing the fetiches set up by the priests with which his investi- 
gations brought him in contact; and as Mrs, Crawford says, in 
the London Illustrated News, “humored the irreligious people in 
power by reducing the Lourdes and other miracles to suggestion. 
Gambetta, Naquet, Paul Bert, and other political atheists at- 
tended his lectures. He produced the phenomena of stigmates on 
hysterical girls.” In like manner he pointed out analogies in 
other forms and manifestations of hysteria or hypnotism with 
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various signs and wonders of religious history and tradition, 
Regarding them all as remarkable hypnotics, the mystics of the 
past were favorite subjects of contemplation with him. He 
accumulated the works of the mystical painters, Andrea del 
Sarto, Deudato Delmont, Matteo Roselli, and Van Breughel, and 
read the works of the great mystical writers—Thomas & Kempis, 
Fénelon, Pascal, and St. Francis of Sales. Hysteria had before 
this time been regarded as peculiarly the disease of women. He 
found it attendant upon many forms of disorder from which men 
suffer, detected it in some of their petty weaknesses and vanities, 
and regarded it as lying at the bottom of the literary peculiari- 
ties of some of the most popular French authors. 

He was an intense materialist, and in this he and his school 
were directly opposed to the other school of alienists in France, 
that of Nancy and the Charité Hospital, who supposed a psychical 
force behind the phenomena which came under their observation, 
With this he had a touch of intolerance toward his opponents, 
At his demonstrations, according to Mrs. Crawford, he “ seemed 
to command every nerve of his patients, There were but two 
seats in the room where he taught—one for himself and the other 
for the patient. The students, disciples and laics—which last 
came in crowds—stood, some taking notes, and others listening 
with profound attention. He flattered himself that he forced by 
the mere power of his will the idlers to be attentive. There was 
nothing he more resented than for persons of rank, whom he 
thought not competent to undérstand him, to compliment him. 
. . . He began to lose his power ‘to fascinate’ his pupils some 
time before his death, and noticed it with sorrow. Though he 
despised the eulogiums of the incompetent, or wanted no conven- 
tional praise, he enjoyed feeling that he was celebrated.” 

Charcot’s literary work was considerable. He published a 
large number of memoirs, articles, and studies on chronic and 
nervous diseases, rheumatism, and softening of the brain; and his 
writings are known, appreciated, and sought for in all countries. 
His lectures have been translated into several languages. The 
Lancet, in its estimate of his publications, says: “It is rather 
more than twenty years since the first part appeared of Legons 
sur les Maladies du Systéme Nerveux. Modest and unpretending, 
with a gray paper cover and no great thickness of letterpress, the 
publication was somewhat long in attracting general attention 
among the profession in this country (England); but to those 
who had the good fortune to open the brochure, what a wealth of 
interest was laid bare! Custom has made us so familiar with M. 
Charcot’s style that it is diffidult to describe the charm of a first 
introduction to his writings. Putting aside for an instant the 
scientific value of the material, there was something in the writ-. 
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er’s graphic power of imparting information which came with 
extraordinary force, even upon those who had lingered with 
delight upon the pages of Watson or Trousseau. In Char- 
cot’s case it was not merely that we descried an astonishing 
facility of picturing by the pen, but above and beyond this was 
the evidence of the influence of a fresh and powerful mind 
pervading every paragraph, Lesions of the nervous system for- 
merly huddled together and massed under some name which, pre- 
tending to describe, had only obscured, began to emerge with a 
sharp outline and clearly differentiated form. ... The written 
works of Charcot naturally fall into two great divisions—those 
dealing with nervous diseases generally, and those concerned with 
the more recondite and abstruse phenomena of hysteria and hyp- 
notism. Probably his most notable works are his Lectures on 
Nervous Diseases and his volume on Cerebral Localization, both 
of which are accessible to English readers in the Sydenham So- 
ciety’s translations. In these are chronicled the great advances 
in our knowledge of nervous symptoms and nervous pathology 
with which Charcot’s name will always be associated.” A com- 
munication published in the Archives de Physiologie in 1868, on 
the condition known as “Charcot’s joint,” is also mentioned as 
one of his most interesting and important contributions. 
Charcot’s manner is described as having been short, “but in 
his way he was kind to his incurables,” and “he felt remorse for 
having treated unfortunate patients as if they had no more feel- 
ing than subjects for dissection.” He “was truth itself, but he 
wanted imagination, and was for that reason unable to look with 
any eyes but his own upon effects and their various causes.” In pri- 
vate conversation he had none of the impatient vivacity frequently 
associated with the French manner. “He was anything rather 
than loquacious. An attentive, respectful, and sympathetic lis- 
tener, he ever avoided any dogmatic expressions of opinion, even 
when dealing with subjects upon which his thought and experi- 
ence had given him more than ordinary qualification for pro- 
nouncing judgment. He would listen with interest to a sugges- 
tion, conflicting perhaps with some published opinion of his own, 
and then, lifting his hands and shoulders with a little expressive 
gesture, would quietly say, ‘It may be so.” He was fair and just 
in his references to the work of others.” A resemblance has been 


remarked in his face and figure to the conventional type of an 
abbé. 



















THE CONDITIONS OF EFFICIENT 
GOVERNMENT. 
HEN a private employer of labor 
wants work well done he tries 
to employ, in the first place, persons 


who are presumably, and to the best of 


his judgment, competent to do it well, 
and then he gives them an opportunity 
to show what their qualifications really 
are. He tests their work as they go on 
in every way possible, and, if he finds it 
satisfactory, he congratulates himself on 
the excellent service he is getting and 
on the prospect of still better results in 
the future as his workmen, clerks, su- 
perintendents, or whatever they may be, 
acquire greater experience. If any one 
were to come and suggest to him to in- 
quire into the political opinions of his 
assistants and to replace any who did 
not think quite as he did by inexpe- 
rienced persons whose one certified vir- 
tue was that their political complexion 
was exactly the same as his own, he 
would conclude that he had struck a 
lunatic, and would probably inform the 
gentleman that such was his opinion. 
But, turning to the people of the 
United States, we may say, in the werds 
of the Roman poet, ‘‘The story is told 
of you with a simple change of name.” 
Yet, after all, there is more than a 
change of name; for we have assumed 
that the private employer of labor would 
treat the person who made such a sug- 
gestion to him as a lunatic; but not so 
do the people of this country treat those 
who make like suggestions tothem. Far 
from it ; they have in past times appeared 
to find such advice good, and have made 
. those who gave it their trusted counsel- 
ors. They have cut short the official 
careers of men who had just begun, 
after a few years’ necessary experience, 
to be fully competent in their several 
positions, in order that the work might 
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be taken up by incompetent (because 
inexperienced) men of a different po- 
litical profession of faith, on the under- 
standing that the latter should remain 
in office only so long as their party 
was “on top” or so long as they them- 
selves continued to be meet instruments 
of party policy. A given official might at 
a given moment be carrying on impor- 
tant investigations, the various threads 
of which were gathered in his own 
hands and head—possibly a post office 
inspector trying to get on the track of 
a series of mail robberies, or a customs 
ofticer similarly employed as regards 
frauds on the revenue, or a statistician 
marshaling an elaborate array of facts 
by methods which he himself had care- 
fully devised and could alone apply with 
the best results, or the head of some 
scientific bureau who, after a battle 
with disorganization and sloth and the 
indifference bred of the political sys- 
tem, had conquered the forces of oppo- 
sition, established order, and prepared 
the way for a vigorous advance of the 
important work committed to him— 
what would it matter ?—whatever he 
was, or whatever he was doing, when 
the hour came that a stronger than he 
politically wanted his place, the sup- 
posed guardian of the public interests, 
cabinet minister or President, would 
order his dismissal, and bring in the 
new man to throw everything into con- 
fusion, or, at the very least, to retard in 
a more or less serious degree operations 
that might have been carried on with- 
out a break, to the great advantage of 
the community. 

We do not mean to say that changes 
have never been made for the better. 
That has been as it chanced; and cer- 
tainly under our system changes for the 
better have for the most part been only 
too possible. Who that has any ac- 
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quaintance with the public service of 
the country is not thoroughly familiar 
with the official in the last year or so of 
his term, looking forward to removal 
and too profoundly discouraged to throw 
any zeal into his work, or to form any 
plans for putting things around him into 
better shape? We have seen him and 
know whereof we speak, nor will it be 
devised that the type abounds in the 
country to-day. As te plans for the 
future, the simple knowledge that his 
successor in office will want to do things 
in his own way, and will lack the ex- 
perience necessary to the appreciation 
of arrangements based on experience, 
would alone dispose the retiring official 
to live a kind of hand-to-mouth exist- 
ence till his change came. 

Even as we write this article we no- 
tice by the dispatches from Washington 
that the excellent appointment made by 
the last administration of Prof. T. C. 
Mendenhall to the superintendence of 
the Coast Survey is in danger of being 
canceled in the interest of a Democratic 
aspirant to the office. There does not 
appear to be any pretense that Prof. 
Mendenhall is not in all respects suited 
to the office he fills, or that he has not 
already rendered very valuable service 
in it. It is stated, indeed, in journals 
not unfavorable to the present adminis- 
tration that he has been and is most 
efficient, and that under his management 
the survey is doing better work than 
ever before; and yet the wolves are 
howling round him, and the impression 
is gaining ground that the wolves are to 
be satisfied. Now, if the public would 
only reflect a little on what this means 
and what it costs, we think there would 
be a more serious revolt against the 
subordination of civil administration to 
party politics than this country has wit- 
nessed yet. We either want good, faith- 
ful, and intelligent service or we do not. 
If we do, then we must also want the 
means to the desired end; and an im- 
portant part of the means will be a se- 
cure tenure of office for capable and 
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faithfal public servants. If we are in- 
different as to the service we get, and 
wish to keep all the more important 
offices as rewards for partisan service, 
let us avow it distinctly and cease to be 
surprised when officeholders show that 
they understand why they were appoint- 
ed and make the public interest as sec- 
ondary in their own calculations as it 
was in that of those who gave them their 


positions. Of course, to avow this would 


be to accept a very low place in the 
scale of civilized nations, but if we can 
not screw our public virtue up to any 
higher pitch, let us at least honestly ac- 
knowledge where we stand. 





A POSSIBLE REFORM. 


Tue saying that “all is for the best 
in the best possible of worlds” is one 
which does not at every moment come 
home to us with conviction. It some- 
times seems as if many things went 
unnecessarily awry, as if evil results 
were being incurred in many quarters 
through simple carelessness and indif- 
ference to the conditions of well-be- 
ing. It is difficult, fur example, to be 
quite satisfied with the general effects 
of popular education, or with the fruits 
which have as yet been reaped from 
the diffusion of scientific knowledge. 
If we ask whether the popular press ex- 
hibits a higher intellectual stamp than 
it did twenty or thirty years ago, the 
answer will not be altogether reas- 
suring. It is within about thirty years 
that most of the devices now used by 
the press for taking the strain off the 
attention of lazy readers have been 
introduced; and what a development 
there has been within the same period 
in the ignoble industry of purveying 
and tricking out in all the adornments 
of newspaper rhetoric a kind of news 
for which the simplest considerations 
of public interest would prescribe the 
briefest and driest treatment, it is quite 
needless to declare. 

We have noticed with pleasure lately 
























two or three articles drawing attention 
to the great evil which must undoubted- 
ly be wrought by the highly colored 
and vigorously expressed representa- 
tions of vice and criminality with 
which most of our daily papers teem. 
That such matter is read with avidity 
by a large class of the population is 
only too true; and with the average 
publisher, unfortunately, no other justi- 
fication is needed for serving it up in 
unlimited measure and with the most 
piquant flavorings that his able “ young 
men” can devise. Apart from the 
elaborate reporting of vicious and crim- 
inal actions, the press gives a large por- 
tion of its space to personalities of a 
very trivial character, which in their 
way exert almost as hurtful an influence 
as the more sensational matter. Noth- 
ing is more directly or fundamentally 
opposed to anything like nobility of 
nature than undue occupation of the 
mind with personal trifles, particularly 
when it takes the form of a prying 
curiosity regarding the private affairs 
of others. Anything more vulgar than 
the desire so widely manifested to tear 
aside the veils which persons who, in 
certain capacities, are obliged to come 
more or less before the public eye wish 
very naturally to draw over their pri- 
vate lives, could not well be imagined. 
Yet papers which in some respects de- 
serve commendation make the very liv- 
ing of their reporters depend on the 
success they are able to achieve in this 
terrible business of destroying a lawful 
privacy, and encouraging the public 
to gaze with shameless intrusiveness 
upon scenes and incidents and senti- 
ments with which they have nothing 
whatever to do, and which ought to be 
kept as inviolate as a letter in the 
maila. 

The question of responsibility for 
the evil done to the commanity in these 
ways is one that is dismissed too light 
ly by those on whom it rests. True, 
within the limits within which most 
papers confine their operations, there is 
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no civil tribunal that can interfere with 
them. Still, the question is a haunting 
one, “ Am I or am I not, for a pecuni- 
ary consideration, inflicting deliberate- 
ly and with full knowledge an injury 
upon society?” Granted that large 
numbers are craving for a depraved nu- 
triment, is a man justified in meeting 
such a demand? If so, the thing may 
be carried further, and, however vi- 
cious the indulgence sought, the mere 
fact that there is a demand will justify 
him who undertakes to supply it, Yet 
there are trades from which many pub- 
lishers whose journals are highly sensa- 
tional would shrink. It is a question, 
evidently, as to where the line should 
be drawn; and it is a great pity that 
enterprising journalists can not see their 
way to drawing it a little nearer to 
sound morals and public duty. 

The fact we have to face to-day is 
that an agency of unlimited range and 
influence exists for the popularization 
of evil, for filling the imagination of 
young and old with everything that is 
most unprofitable and pernicious from 
a moral and social point of view—tales 
of unbridled license, of violence and 
revenge, of selfishness and fraud. The 
same journals that contain this noxious 
stuff may also contain able editorial arti- 
cles, and other more or less usefal read- 
ing matter; but how many read the able 
editorials compared with the number of 
those who fasten chiefly or exclusively 
upon the gossip and the crime? Be the 
proportion or disproportion what it may, 
can the fact that a portion of the paper 
consists of good and usefal matter fur- 
nish any defense for filling the rest of 
it with poisonous matter? Mr. Henry 
Wood, in an article in The Arena on The 
Psychology of Crime, cites very appo- 
sitely the apostolic injunction, “ What- 
soever things are true, honest, just, 
pure, lovely, and of good report,” to 
“think on these things,” and contrasts 
it with the invitation constantly held 
out by the press to drench the mind 
with thoughts of whatever is false, dis- 
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honest, unjust, disgusting, and of ill re- 
port. The contrast is indeed flagrant, 
and possibly the apostle, if he could be 
revived and given a week’s reading of 
some very widely circulated daily pa- 
pers, might be disposed to wonder that 
a community which openly and sys- 
tematically violated an ethical precept 
so authoritative in its very simplicity as 
that which he had laid down, should 
still be very jealous for the name and 
character of Christian. Then, if he were 
regaled with a course of pink-tinted 
police literature, and had spread out be- 
fore him the numerous illustrated pur- 
veyors of vileness that may be seen on 
most news-stands, he would be too pro- 
foundly discouraged, we fear, even to 
think of inditing a stinging epistle to 
the Church in these lands. 

We do not need, however, to resur- 
rect an apostle in order to arrive at a 
moral judgment on this matter. By 
every rule, both of psychology and of 
common sense, a certain kind of jour- 
nalism is morbific in its tendency. It 
brings and is known to bring a plague 
in its train, perverting the thoughts of 
youth, and relaxing moral sanctions that 
are none too strong even in old age. 
The question then is, How long will it 
be before the better portion of the com- 
munity rises in revolt against so great 
and unnecessary an evil? The ever- 
ready resort of some, when a reform is 
to be accomplished, is to legislation : that 
idea we wholly repudiate; legislation 
can not touch this particular evil. What 
is required is that intelligent and well- 
disposed people should discriminate be- 
tween papers that treat acts of crime or 
moral disorder with brevity and reserve 
and those that seek to make capital out 
of them, bestowing as far as possible their 
support on the former and withholding 
it from the latter. This is a very simple 
remedy, but it would be wonderfully 
efficacious if tried on a large scale. But 
no one need wait for others in this mat- 
ter. It is a thing which concerns the 
home, and no one should wait to see 





whether others are going to protect 
their homes before taking steps to pro- 
tect his. 

One other word before we leave this 
subject. When we get down to the root 
of the matter we find that all this mor- 
bid interest in what is evil and trivial 
arises from a lack of individuality, 
“You have no soul—that makes you 
weigh so light,” says an old dramatist. 
It is those who have no deep personal 
interests of their own, no cultivated 
tastes, no definite opinions, nothing spe- 
cial to fix and characterize them as in- 
dividuals, who are insatiable for gos- 
sip, and whose love for gossip naturally 
passes into a love for scandal and what- 
ever else is morally miserable. Multi- 
ply individuals in the true sense, and 
scandal-mongering will just proportion- 
ately decline, while the scum-gather- 
ing which now forms so large a part of 
what is called “journalistic enterprise” 
will become a neglected and dishonored 
art. How large a part the teaching of 
science might play in the development 
of individuality we can not now attempt 
to indicate: we can merely say that 
here we see a field of infinite promise 
which has yielded but little as yet, sim- 
ply because workers of the right stamp 
have been few. 





THE MOON OF ROMANCE. 

Tae novelists will not leave “the 
young moon ” or “the crescent moon” 
alone, and three times out of four they 
contrive to get it into the wrong place. 
How to explain the conviction which 
haunts the minds of so many of them, 
that the crescent moon may be seen al- 
most any fine evening rising gracefully 
in the east, is altogether beyond us. 
The point seems to be one for psy- 
chologists. Here is a thing that never 
was seen since the world began; and 
yet a number of otherwise sane gentle- 
men are firmly persuaded that it is a 
regularly recurring natural phenomenon. 
Surely the philosophy of this hallucina- 
tion deserves investigation. The last 





















case that has come under our notice is 
in a well-written story called A Comedy 
of Masks, by Ernest Dowson and Arthur 
Moore. Two friends are sitting cut 
one summer evening, looking over the 
Thames, and the story goes on: “ By 
this time the young moon had risen, | 
and its cold light shimmered over the 
misty river.” A novelist need not be 
an astronomer, but he should at least 
try to draw from Nature, and should 
not pretend to have seen the young 
moon rising at the very hour when it 
was being packed off to bed. Some 
day, perhaps, a little acquaintance at 
first hand with the broadest facts of 
Nature will be thought a requisite for 
writing a good novel, but the time is 
not yet. Meantime, if our novelists 
would try to bear in mind that the 
young moon, like other young things, 
goes to bed early—that Nature does not 
trust it out late at night—they might 
get into the way of seeing it at the right 
time and in the right place, and not 
treat us to “cold shimmers” that are 
only moonshine in the least favorable 
sense of the term. 


Since the foregoing was put in type 
our attention has been called to a pre- 
cisely similar blunder in an article en- 
titled Notes from a Marine Biological 
Laboratory, written by a man of sci- 
ence and a college professor, and print- 
ed in the February number of this 
magazine. 

In the light of what has previously 
been said, the situation, we must con- 
fess, is decidedly awkward, and not at 
all to the credit of our editorial scrgtiny. 
Yet, while freely admitting that the 
case is far less excusable than the one 
cited above, we are still inclined to re- 
gard it as an even more emphatic ad- 
monition that writers, and particularly 
writers on scientific subjects, are under 
obligations to know what they are talk-, 
ing about, and should also be able to 
subordinate their poetical ambitions to 
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the requirements of truth. 
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Tue Recrupescence or LEPROSY, AND ITS 


Causation. A Porutar Treatise, By 
Witt Tess. London: Swan, Sonnen- 
schein & Co., 1893. Pp. 20-21 to 412, 


Iv the first chapter of this polemic against 
vaccination the author states that leprosy has 
greatly increased and is still increasing, and 
he cites as evidence reports from various 
countries that the disease is more or less 
prevalent. We submit that there is no evi- 
dence of the increase of anything, disease or 
other, unless facts are given regarding the 
number reported each year for a series of 
years. What social economist would be rec- 
ognized that stated the population of a coun- 
try was increasing because he saw more 
children in the maternity hospitals? What 
financier would be regarded as authority that 
said the country was richer because he had 
so many thousands of dollars deposited in 
his bank, though he was ignorant of the 
amount of deposits of fifty years previous ? 

Let us cite an example. Leprosy is in- 
creasing in the United States because Dr. 
Blanc reported forty-two cases of leprosy in 
New Orleans in 1889. We have practical 
personal knowledge regarding leprosy in Lou- 
isiana, and it is a statistical fact that leprosy 
is less prevalent there to-day than it was one 
hundred years ago, and, whether the heredi- 
tary causation is always known or not, the 
disease only affects those having creole an- 
cestors, Dr. Allen’s and Dr. Morrow’s specu- 
lations regarding the increase of leprosy in 
this conntry are worthless, and are not ac- 
cepted by the leading dermatologists. 

No reference is made to the paper of 
Hansen, the discoverer of the lepra bacillus, 
who stated that his investigations among 
Norwegian lepers that had emigrated to the 
United States showed that the disease had 
died out among them. 

An elaborate account of the increase of 
leprosy in India is given; and yet since the 
publication of this volume the Indian Leprosy 
Commission has made its report, and, while 
its figures suggest a decrease rather than an 
increase in the prevalence of the disease, the 
commission conservatively prefer to say that 
the leper population has remained stationary. 
This lack of the critical faculty in the author 
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is only equaled by his ignorance of the eti- 
ology and pathology of disease. Contagion, 
inoculation, and predisposition have to him a 
meaning that is alien to that attached thereto 
by the medical profession. 

Our personal experience in Norway and 
the United States justifies our statement that 
if the author’s reference to other countries is 
no more accurate than to these two, then, as 
a work on leprosy, the book is useless. 

Its real purpose, however, is to promulgate 
the theory that the leprosy that exists to-day 
is perpetuated by vaccination. We can not 
trespass upon the space of these columns to 
discuss so unsubstantial a theory. One swal- 
low does not make a summer, nor do one or 
more cases of leprosy inoculated with sup- 
posed vaccine sustain the author’s thesis. 


Genera Tsomas. By Henry Coprée, LL. D. 
New York: D. Appleton & Co., 1893. 
Pp. 3382. Price, $1.50. (Great Com- 
manders Series. ) 


Tuts volume of the series in no way falls 
behind the previous issues, either in the in- 
trinsic interest of the man and his career, or 
in the style of treatment. General Thomas 
was born on July 31, 1816, in the south- 
eastern portion of Virginia. Little is known 
of his early life. In his nineteenth year he 
began the study of law, but shortly after- 
ward was offered a cadet appointment at 
West Point, which he promptly accepted. 
He was graduated in 1840, twelfth in his 
class. Thomas’s first commission was that 
of second lieutenant in the Third Artillery. 
He joined his regiment on Governor’s Island, 
New York Harbor, but was soon ordered 
south to take part in the Florida War, where 
he gained much distinction and slight pro- 
motion. After this he served at several of 
the Southern military posts. He was with 
General Taylor during the Mexican war, and 
was brevetted major for brilliant work. 

His personal appearance, about 1850, is 
thus described: “He was cast in a strong 
and large mold, and had many of the per- 
sonal traits of Washington, whom in his in- 
tellectual and moral character he greatly re- 
sembled.” In 1851 he was detailed as in- 
structor of artillery and cavalry at West 
Point, and while serving here was promoted 
to a captaincy. It was also during his resi- 
dence here that he married Miss Frances L. 
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Kellogg, of Troy. In 1855, while in Cali- 
fornia, he was appointed a major. In 1861 
he was advanced to a colonelcy after the 
resignation of A. 8S. Johnston, Robert E. Lee, 
and W. J. Hardee, all of whom joined the 
Confederacy. General Thomas seems never 
to have wavered in his allegiance to the 
Union. 

He was appointed brigadier general in 
1861. He played an important part in the 
civil war, and his achievements in its various 
battles form most of the bulk of the book. 
He has been accused of being too slow and 
ponderous in his military mancutres, but 
the biographer emphatically denies this and 
says that the foundation for these statements 
was derived from his great caution and clear- 
headedness in military matters. After the 
war he was appointed commander of the 
Military Division of the Pacific, where he 
served only a year, his death occurring sud- 
denly in 1870 from apoplexy. This series 
has a double value for youthful readers, be- 
ing really history, in the form of biograph- 
ical story. 


CoNTINUOUS-CURRENT DyNaMos AND Morors ; 
THEIR THEORY, DesiaNn, AND Testinc. B 
Frank P. Cox, B.S. New York: W. J. 
Johnston Co, (Limited), 1893. Pp. 271. 
Price, $2. 

Tuts is an elementary treatise on con- 
tinuous-current dynamos and motors, which 
deals not only with the theories and laws 
governing their construction and action, but 
also with the application of these to their 
construction and running in the shop and 
power house. The first four chapters treat 
of the general principles of the machines, 
and serve as an introduction and preparation 
for the succeeding portions. Chapter V has 
to do with the mathematics of the magnetic 
circuit; and here the author has carefully 
abstained from using the higher mathematics 
and has only assumed for his student a 
knowledge of algebra and elementary ge- 
ometry. Chapter VI deals with the theory 
of windings, losses, etc., and Chapter VII of 
the special features in motor designing. 
Chapters VIII, IX, and X relate to the 
practical application of the previously stated 
laws. In Chapters XI and XII, testing and 
handling the completed machine occupy the 
attention. The last two chapters deal with 

















the steam engine in its relation to electricity. 
There are four appendices on tests of irons, 
ampére turn tables, determination of sizes of 
wire for armatures and field coils, and on the 
caiculation of belting. 


Two German Giants: FREDERICK THE GREAT 
anp Bismarck. By Jounn Lorp, D.D., 
LL.D. New York: Fords, Howard & 
Hulbert, 1894. Pp. 173. 

Tuts is a brief account of the early years 
of these statesmen, followed by a considera- 
tion, more philosophical than historical, of 
their careers. Frederick the Great as the 
founder, and Bismarck as the builder, of the 
German Empire, are the aspects in which 
they appear, and while the author greatly 
admires their wonderful statesmanship and 
perseverance under the most overwhelming 
difficulties, he finds them both, and more 
especially Frederick, wanting in moral per- 
ception. He explains this by their absorb- 
ing ambition and love of country which led 
them to adopt that most dangerous of mot- 
toes, that the end justifies the means. A 
character sketch of Bismarck by Bayard 
Taylor, written in 1887, is given, and also 
Bismarck’s great speech on the enlargement 
of the German army in 1888. The book 
contains portraits of both Frederick and 
Bismarck. 


ELEMENTARY PALEONTOLOGY FOR GEOLOGICAL 
Srupents. By Henry Woops, B. A., 
F.G.S. New York: Macmillan & Co., 
1898. Pp. 222. 

Tuts little book, which gives an elemen- 
tary account of invertebrate paleontology, 
is one of a valuable series, the Cambridge 
Natural Science Manuals, which are edited 
by A. E. Shipley, M. A. The author has de- 
voted most of his space to the treatment of 
those groups of fossil animals which are 
especially useful to the geologist, and but 
briefly considered those of interest mainly to 
the zodlogist. The author thus describes his 
method of treating the subject: “My plan 
has been to give, in each group, first an ac- 
count of its general zodlogical features with 
a full description of the hard parts; second- 
ly, the classification and characters of those 
genera which are important geologically; 
and, thirdly, a sketch of the present and past 
distribution of the group.” For the use of 
those who wish to obtain a more extended 
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knowledge of the subject, there is appended 
a list of some of the more important and 
easily accessible works on paleontology. 


American Types or Antmmat Lire. By Sr. 
Grorce Mivart, F.R.S. Boston: Little, 
Brown & Co.  [Illustrated. Pp. 374. 
Price, $2. 

A series of sketches of the various 
groups of animals which are either peculiar 
to America or have their most typical repre- 
sentatives here. It is intended to serve as an 
introduction to zodlogy, more particularly to 
the vertebrata, and more especially the mam- 
malia, The first animals considered are the 
monkeys, to which thirty-five pages, contain- 
ing several pictures, are devoted. The rarer 
and more striking forms are especially dealt 
with, and several amusing and instructive 
anecdotes related. Next comes the opossum, 
which is of peculiar interest to us, as it is a 
form of marsupial found only in America. 
It has been much studied by the zodlogist 
and geologist, because of its isolation from 
other marsupials, and is considered an impor- 
tant link in the evidence which connects the 
South American continent with Australia, as 
well as one of the many: things indicating a 
close relationship between North America 
and the Europe of Tertiary times. 

The turkey forms the subject of the third 
essay. He is so peculiarly an American in- 
stitution, and, so far as we know, always has 
been, that, aside from his value as an edible, 
he deserves careful consideration. That this 
was appreciated so far back as Revolutionary 
times is shown by the fact that he was pro- 
posed as the national symbol by Franklin. 
The following extract is interesting in rela- 
tion to the turkey’s identification with holi- 
day occasions : 

“In 1566 twelve of these birds were pre- 
sented to the French king Charles IX; and 
the first record of its appearance at a state 
banquet was at his wedding four year’s later. 
Soon after that it seems to have become 
common in England, and already to have 
found its place as a family dish at Christmas 
dinners.” 

The next twenty-five pages are about 
the bullfrog and his relations. The author 
speaks of him as follows: “The frog has 
special claims to our gratitude and com- 
miseration on account of all it has done and 
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suffered to increase our knowledge. In 
every physiological laboratory frogs are such 
ceaseless subjects of experiment that the 
animal may well be called the ‘martyr of 
science.’ What their legs can do without 
their bodies, what their bodies can do with- 
out their heads, what their arms can do 
without either head or trunk, what is the 
effect of the removal of their brains, how 
they can manage without their eyes, what 
effects result from all kinds of local irsita- 
tions, from chokings, from poisonings, from 
mutilations the most varied: these are ques- 
tions again and again answered practically 
for the instruction of youth.” 

The rattlesnake, “the exclusive posses- 
sion of which will not excite the envy of 
other geographical regions,” is next on the 
list. The serotine or Carolina bat is the rep- 
resentative of this family selected, because 
it is the only animal of this kind found in 
both the Old World and the New. The 
American bison gives the title to Chapter 
VIL. It is of interest because of probable 
extinction in the near future. The raccoon, 
another peculiarly American product, is next 
selected as an introduction to the carnivores 
in general. , 

The sloth, the typical arboreal animal, is 
given thirty pages. “A marine animal and 
a quadruped” is studied in the sea lion in 
Chapter X. Whales and Mermaids is the 
title of Chapter XI. The last essay, entitled 
The Other Beasts, describes briefly the 
lemurs, rodents, and insect-eating animals, 
and then follows a recapitulation and sum- 
mary of what has gone before. The book is 
extremely interesting, not only because of the 
good selection of individuals for description, 
but more, perhaps, because of Prof. Mivart’s 
lively style, and his avoidance of anything 
which might be termed “dry.” The book is 
well printed and nicely illustrated. 


Dynamic Breataine anp Harmonic Gyrw- 
nastics. By GENEVIEVE Stessins. New 
York: Edgar 8. Werner. Pp. 155. 


Tus work is intended to set forth a pe- 
culiar system of combined meatal and mus- 
cular calisthenics, part of which, at least, 
though perhaps of therapeutic value, seem 
unusually difficult, The following, entitled 
Yoga Breathing, occurs on page 86, and is 
a good example of the teaching of the book : 
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“1. Lie relaxed in an easy position. 2. 
Breathe strongly with vigorous vertical surg- 
ing motion, with the same rhythm as in Ex- 
ercise 1, which stretches the whole trunk like 
an accordion, and let the mind concentrate 
itself as follows : 

“(a) Imagine the ingoing and outgoing 
breath drawn through the feet, as though 
the legs were hollow; (5) divert the same 
mental idea to the hands and arms; (c) to 
the knees ; (d) to the elbows ; (¢) now breathe 
through the knees and elbows together. . . . 
(2) Complete this mental imagery, with breath- 
ing through the head and the whole organ- 
ism in one grand surging influx of dynamic 
life.” 

And again, on page 2, under the heading 
Dynamic Breathing : . 

“To those, however, whose studies in life 
have enabled them to penetrate beneath or 
to rise above the bias of theological dogma 
on the one hand, and the speculative hypothe- 
ses of scientific schools upon the other, there 
will be no difficulty in reading between the 
lines of the present controversy between re- 
ligion and science. . . .” 

There are many other equally irrelevant 
passages in the book; and taken all together 
we do not see that it is likely to be of much 
service to the general reader. It contains a 
portrait of the author. 


IpgaLe WELTEN 1n Wort unp But (Ideal 
Worlds in Description and Picture). 
Ap. Bastian. 8vo. Three Parts. . 
791. Twenty-two Plates. Emil Felber, 
Berlin, 1892. 


Apotpxe Bastian, the Director of the 
Royal Ethnographic Museum at Berlin, is a 
veteran explorer, a wonderful collector, and 
an interesting writer. As the result of a. 
journey to Farther India in 1890, we have 
this great work of nearly eight hundred 
pages—Ideale Welten. The book should 
particularly interest us, for the learned au- 
thor has dedicated it to the Bureau of Eth- 
nology in Washington and other ethnological 
workers throughout the Union, in memory 
of our celebration of the quadricentennial 
The work consists of three parts, separately 
titled and paged—Reisen auf der vorder- 
indischen Halbinsel, Ethnologie und Ge- 


schichte, and Kosmogonien und Theogonien. 
They are a model to every one who would 
























make a journey productive to science, Few 
travelers know what things among any peo- 
ple are interesting to science; still fewer 
know how to get at them. Bastian goes to 
the heart of things, and although he gives 
much of general interest he aims particu- 
larly to secure knowledge of the philosophy 
and the religion of these Eastern peoples. 
Brahmanism and Buddhism are illuminated 
by his research, but it is particularly Jainism 
that he discusses. His work is undoubtedly 
a most important contribution to our knowl- 
edge of this curious religion. Twenty-two 
interesting plates, mostly copies of drawings 
or paintings made by Asiatics, give the 
Brahman, Buddhist, and Jainist ideas of 
heavens, earths, and hells. 


Domestic Economy. By I. H. Mayer, M. D. 
Lancaster, Pa. : Published by the Author. 
Pp. 283. 


Tuts is a work on thrift in the house- 
hold, rather disconnected, but containing 
much valuable information. It deals not 
only with the actual ontlay, but also with the 
facts and behavior which determine and 
modify the necessity for outlay in special 
directions. Among the subjects discussed 
are: The Home—its location, both as regards 
sanitation and ready accessibility; Educa- 
tion ; Recreation ; Time—its use and misuse ; 
Fuel ; Clothing ; Pets and Pests ; Food ; Drink; 
Mother and Child; Exercise; and Accidents. 


Outings or Forestry. By Epwin J. Hovs- 
ron, A.M. Philadelphia: J. B. Lippin- 
cott Co,, 1898. Pp. 254. Price, $1. 


Tue general conclusion seems to be that, 
unless something in the way of intelligent 
and ordered action is attempted toward the 
preservation of our forests, they will soon be 
things of the past, so far as commercial value 
is concerned, and that their destruction will 
profoundly modify the climate of large sec- 
tions. 

This interesting little book bears direct- 
ly on the important question of the function 
of forests in determining climate, and the 
means of preserving and replacing them. It 
is a question which is of increasing importance 
in all countries as they advance in population 
and manufacture, and has been more or less 


under discussion in this country for some | 


years past. In view of these facts, it be, 
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comes desirable that there should be not only 
concerted action between large landowners 
and the Government, under the supervision of 
especially qualified men, but also that each 
individual farmer shall appreciate the value 
of his “wood lot,” not simply as a “ wood 
pile,” but also and even more as a “ wood 
lot,” as an important factor in determining, 
in common with those of his neighbors, the 
climate and fertility of the region, and hence 
indirectly his own and his neighbors’ pros- 
perity. The latter function is the one which 
this book is intended to fulfill ; it is a primer 
of forestry. The first five chapters give a 
brief description of plant physiology and 
soil formation. These are followed by some 
pages on the forest’s enemies and the forces 
tending to its destruction. Then comes a 
consideration of the effect of vegetation on 
rainfall, drainage, climate, and the purity of 
the atmosphere. These preliminary discus- 
sions are followed by a consideration of the 
methods by which a barren country may be 
timbered, or a section from which the for- 
ests have been removed may be retimbered. 
An appendix contains lists of trees suitable 
for replanting in different portions of the 
United States. 


Inorganic CHEMIstryY FoR Beoinners. By 
Sir Henry Roscoz, F.R.S., assisted by 
Josepn Lunt, F.C.S. New York and 
London: Macmillan & Co. Pp. 241. 
Price, 75 cents. 


In this little text-book Roscoe has treated 
the elementary principles of chemistry more 
fully than in his Elementary Lessons, while 
he has restricted the descriptions of elements 
and their compounds to a few typical exam- 
ples. In the first portion of the book the basal 
principles of chemistry are taught in eight 
chapters or lessons, with the aid of carefully 
described experiments. At the end of each 
lesson is a summary under the heading 
“ What we have learned,” and a set of ques- 
tions on the lesson. The rest of the volume 
is devoted to descriptions of selected ele- 
ments and their compounds. Nonmetallic 
Inorganic Chemistry would be a more exact 
title for the book, as no metals are included 
hmong the elements described. There are a 
hundred and eight cuts of apparatus, ete. 
The chief characteristic of this text-book is 
that it boldly abandons the idea of covering 
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the whole ground, which most schoolbook 
writers cling to, and aims chiefly to impress 
the principles of the science upon the pupil’s 
mind. Enough descriptive matter is used to 
illustrate these principles, but not so much 
as to obscure the main purpose of the book. 


Brarrish Locomotives ; razr History, Con- 
STRUCTION, AND MoperRN DEVELOPMENT. 
By C. J. Bowsn Cooxe. New York: 
Macmillan & Co. Pp. 381. Illustrated. 


Price, $3. 

Tue usual books on this and kindred 
subjects are either so technical as to be in- 
comprehensible to the general reader, or so 
popular as to be of no considerable value to 
any one. Mr. Cooke has attempted to strike 
a happy medium, and while giving the me- 
chanical construction and action of locomo- 
tives, accurately and in detail, he does so in 
untechnical language, and assists his text with 
carefully prepared drawings and diagrams. 
An idea of the scope of the work may be 
gathered from some of the chapter head- 
ings: Early History; Action of the Steam in 
the Cylinder; Valve Motion; The Boiler; 
General Details; How an Engine is put to- 
gether; Classification of Engines ; Brakes ; 
Compound Locomotives; Combustion and 
Consumption of Fuel, and Engine Drivers 
and their Duties. The book is nicely printed 
and fully illustrated. 


Text-Boox or Erementary Biotocy. By H. 
J. Campsett, M.D. New York: Mac- 
millan & Co., 1893. Illustrated. Pp. 
284. Price, $1.60. 

Tus book belongs to the series of Intro- 
ductory Science Text-books which this firm 
is now publishing, and is one of its most im- 
portant volumes. The subject is one about 
which students should have something more 
than vague ideas; and yet, unfortunately, 
this is about the extent of their ordinary 
biological knowledge at the time of gradua- 
tion. Biology lies at the root of human 
physiology, and this in turn should dictate 
that self-care and self-preservation upon 
which all our other actions in life depend. 
The scheme of the book is, first, a discourse 
on living as distinguished from non-living 
matter; followed by an examination into the 
properties and characteristics of protoplasm. 
Then the cell in its various forms, followed 


by a chapter on embryology. The tissues, 
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both animal and vegetable, are next dis- 
cussed; and finally there are several pages ( 
pointing out the differences between plants 
and animals, which sum up as follows: 

“We have thus seen that there is no sin- 
gle attribute of animals which is not shared 
by some plants; and, on the other hand, 
there is no plant characteristic which is pos- 
sessed by plants alone ; hence it is necessary 
to allow that plants and animals are funda- 
mentally identical, and, in fact, are only divi- 
sions of a single vital stock.” An elementary 
examination follows of the forms of life usu- 
ally considered in introductory text-books— 
the ameba, yeast plant, vorticella, tapeworm, 
leech, etc. 

Dr. Campbell has given us a work well 
suited to beginners, and hence an important 
addition to our text-books on the subject. 
The book is well printed and illustrated. 


A Review or tHE Systems or Ernics 
FOUNDED ON THE THEORY OF EVOLUTION. 
By C. M. Wittrams. New York and 
London: Macmillan & Co. Pp. 581. 
Price, $2.60, 


We have in this volume a substantial 
contribution to the literature of its subject. 
It consists of two parts, the first being a 
presentation of the most prominent systems 
of evolutionary ethics, under the names of 
their respective propounders, while the sec- 
ond is a general examination of the whole 
field. The authors whose views are set forth 
are Darwin, Wallace, Haeckel, Spencer, 
Fiske, Rolph, Barratt, Stephen, Carneri, 
Hoffding, Gizycki, Alexander, and Ree. Mr. 
Williams must be a hero-worshiper who 
sees all wisdom in Darwin, else he would not 
have lugged in the great biologist’s name at 
the head of this list. He calls Darwin,“ the 
first laborer in this line,” and says that “a 
review of evolutional ethics must, therefore, 
in order to start with the proper origin of 
the science, begin with Charles Darwin.” 
He gets together ten pages of extracts from 
Darwin’s works, the first four pages of which 
relate to nothing but instinct and heredity. 
These are from the Origin of Species, which 
appeared in 1859, and the essay on Instinct 
prepared for that work, but not published till 
after Darwin’s death. Then follow quota- 
tions from the Descent of Man, some of 
which do relate to ethics, but the date when 
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that book appeared (1871) is much too late 
to be taken as “the proper origin of the 
science.” Quotations from A. R. Wallace 
beginning in 1871 come next, and are fol- 
lowed by some from Haeckel beginning in 
1874. Having thus examined the theories of 
what our author calls “the great original 
authorities,” he proceeds with “ writers who 
have turned these theories to account and 
elaborated them.” In this second group of 
writers he places Herbert Spencer first, and 
says, “In treating of Mr. Spencer’s work, it 
is necessary to begin with a book which 
made its appearance before the publication 
of the Origin of Species, namely, Social Stat- 
ics (1851).”” Mr. Williams's designation of 
Darwin as “ the first laborer in this line” 
needs no further comment. The views of 
Spencer are then presented as found in his 
Social Statics (both the 1851 and the recent- 
ly revised edition), his Collected Essays, The 
Man versus the State, The Principles of Psy- 
chology, the several divisions of The Princi- 
ples of Ethics, and one or two minor writ- 
ings. By letting Spencer speak for himself 
in quotations our author secures a nearly 
correct representation of his ethical theory, 
but he states that Spencer in the original 
Social Statics “advocates the nationalization 
of land,” and neglects to say that Spencer 
has since repeatedly abjured this doctrine, 
and leaves nothing in the revised edition that 
can be construed as supporting it. More 
space is found needful for Spencer, forty- 
eight pages, than for any other writer repre- 
sented. John Fiske is taken up next, and 
the theories of the other authors noticed fol- 
low in the order in which they are named 
above. 

The treatise which forms the second part 
of this work is one in which a wealth of data 
has been used, and a highly instructive and 
suggestive result has been attained. The 
author begins by examining the operation of 
heredity and variation in evolution, and 
passes next to a consideration of intelligence 
and “end.” Among the other topics con- 
sidered are the mutual relations of thought, 
feeling, and will in evolution, egoism, altru- 
ism, and conscience. There is an interesting 
chapter on The Moral Progress of the Hu- 
man Species as shown by History, in which 
the morals of ancient Greece and Rome and 
medieva] England are shown to have been 
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far below modern standards. In the closing 
chapter, on attainment of the ideal, the 
author touches upon a variety of considera- 
tions, and ends with some helpful words on 
the transition from the belief in a personal 
immortality to the expectation of persisting 
after death only as an influence upon those 
remaining in life. 

So valuable a book should not have been 
issued without an index. 


On tHE OLp Frontier, on THE Last Raw 
oF THE Iroquois. By Wittiam O. Srop- 
paRD. Pp. 340. Price, $1.50. New 
York: D. Appleton & Co. 


Tus is a novel dealing with frontier life 
in Revolutionary times, when most of the 
fighting men were with Washington in the 
East, and the frontiers were therefore very 
weakly garrisoned. It describes the motives 
and nature of a raid by the Indians on a set- 
tlement known as Plum Creek. 

The hero is a boy, who was stolen by the 
Indians when very young and brought up 
among them. He finally escapes and makes 
his way to Plum Creek, where he is adopted 
by the gunsmith of the settlement. He is 
able, by reason of his Indian training, to 
render valuable assistance to the settlers 
during the skirmishes preceding the con- 
centrated attack, and just at the last, when 
the fort is about to fall into the hands of 
the Indians, he appears with a detachment 
of United States troops and saves its in- 
mates, besides giving the death blow to the 
Indian raids. He then discovers a relative 
in the commanding officer of the soldiers, 
and learns that his family, which he had 
supposed were massacred at the time of his 
abduction, are alive, and mourning Ais early 
demise. The characters speak in dialect, 
and the book is well illustrated. 

The story is “a fiction founded on fact.” 


After an interval of seven years the first 
volume of the History of the Theory of Elas- 
ticity, by the late Isaac Todhunter, has been 
followed by the two parts of Volume II (Mac- 
millan, $7.50). The manuscript that Dr. 
Todhunter left has been edited and com- 
pleted by Prof. Karl Pearson, the physical 
and technical branches of the subject being 
wholly the work of the editor, likewise the 
general history of the subject after the date 





2 


; 
: 





RE a a hk Et PE a Yn NaS al NOS Sete i at hy Site Ree: 
. ‘ie = - . = en 7 pes - at — 


708 THE POPULAR SCIENCE MONTHLY. 


at which Dr. Todhunter left it. The present 
volume covers the period from Saint-Venant 
to Lord Kelvin. It carries the snalysis of 
individual memoirs completely to the year 
1860, but after that point the editor has 
found it practicable to deal with the work of 
certain elasticians only. These are the two 
just named, with Boussinesq, Rankine, F. 
Neumann, Kirchhoff, and Clebsch. Although 
the part since 1860 is only the framework 
of what Prof. Pearson hoped to make it, the 
work isa monumental one. The number of 
the memoirs included in the thirteen hun- 
dred pages of the second volume by no means 
measures the work expended upon this part 
of the history. The study and analysis of 
many other memoirs were involved in the 
task. A systematic index, carefully prepared 
by Prof. Pearson, is appended. 

We have received Part I (Kinematics) 
and Part II (Dynamics and Statics) of An 
Elementary Treatise on Theoretical Mechanics, 
by Prof. Alexander Ziwet, of the University 
of Michigan (Macmillan, $2.25 a volume). 
The work owes its existence mainly to the 
difficulty of finding a good modern text-book 
suited to the requirements of the American 
student. While it is intended first of all as 
an introduction to the science of theoretical 
mechanics, the author has aimed to make it 
serve as a preparation for the applications 
in engineering practice, and to bring out the 
utility of the purely mathematical training. 
To keep the whole work within reasonable 
bounds, the more advanced parts of the sub- 
ject had to be strictly excluded. A third 
part (Kinetics) will complete the treatise. 

The Book of the Fair, published by the 
Bancroft Company, Chicago and San Fran- 
cisco, is intended to reproduce and preserve, 
by engraving and letterpress, all the charac- 
teristic features of the recent exposition at 
Chicago. The publishers claim that it is the 
only work atteiapting to reproduce the expo- 
sition in this way entire. “It confines it- 
self,” they say, “neither to art alone on the 
one side nor to dry statistics on the other, 
but aims to present in attractive and accu- 
rate form the whole realm of art, industry, 
science, and learning, as here exhibited by 
the nations, so far as can be done within 
reasonable limits.” The work will consist 
of one thousand pages of twelve by sixteen 
inches, will be issued in twenty-five parts of 









forty pages each, at the price of a dollar a 
part, and will contain more than a thousand 
illustrations, many of them full page. 

In J. E. Mulholland’s revision of Dr, 
Arnold’s First and Second Latin Book and 
Practical Grammar the labors of the editor 
have been directed, first, to the removal of 
all errors; second, to a change of excep- 
tional Latin expressions, which are declared 
out of place in an elementary work; third, 
to simplicity of design, so that subjects 
should not be prematurely thrust upon the 
attention of the pupils; and, fourth, to a 
more consistent arrangement of the parts of 
the Second Book. In the revision of Ar. 
nold’s Practical Introduction to Latin Prose 
Composition, by the same editor, the matter 
on the Sequence of Tenses, hitherto scattered 
throughout the work, has, by means of refer- 
ences, been unified, and that on Conditional 
Propositions has, by the removal of much ver- 
biage and some errors, been arranged so as to 
be comprehensible to the ordinary student. 
Also, whereas in the old book reference was 
merely made to certain works on Synonyms, 
in this edition, the works quoted not being 
commonly in the hands of pupils, the proper 
word is given. (Both of these books are 
published by the American Book Company. 
Price, $1 each.) 

The Inductive Greek Primer of Drs. W. 
R. Harper and C. F. Castle is designed for a 
beginner’s Greek book and to meet the wants 
of younger pupils as well as of those for 
whom the Method is adapted. It differs 
from the Method in that the lessons are 
shorter; the notes are more copious and 
elementary; the exercises are simple; the 
pupil’s knowledge of Latin grammar is 
drawn upon to illustrate and facilitate his 
knowledge of Greek grammar ; the pupil is 
taught to read Greek in the order of the 
original ; the first occurrence of words is 
specially indicated in both the text and the 
vocabulary. The volume articulates with 
the Greek Prose Composition of the same 
authors. (American Book Company. Price, 
$1.25.) 

In a book entitled The Gospel of Paul, 
the author, Charles Carroll Everett, Profess- 
or of Philosophy in Harvard Divinity School, 
presents an interpretation of Paul’s doctrine 
of the atonement which he believes to be 
new; not a theory of his own “of a possi- 
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ble scheme of atonement, to which some of 
Paul’s words may be made to fit more or less 
loosely. I mean a statement which has noth- 
ing in it of my own, but which is based wholly 
upon an examination of the words of Paul, 
these being taken in their most natural and 
direct signification.” This interpretation 
forced itself upon him when he first began 
the serious reading of the New Testament, 
and all his subsequent study has confirmed 
its truth; and while it is remote from our 
habits of thought, it does not, the author 
believes, contradict our moral sense, and he 
hopes it “may do something to reconcile 
the New Testament and the conscience of 
the Christian world.” (Published by Hough- 
ton, Mifflin & Co. Price, $1.50.) 

The edition of the _Z/neid (siz books) and 
Bucolics of Vergil prepared by President 
W. R. Harper and Instructor F. J. Miller is 
intended to present the Latinity of the au- 
thor in as suggestive and accessible a form 
as possible, and to afford stimulus and ma- 
terial for the study of the poet from a liter- 
ary point of view. The plan of the studies 
is inductive throughout. In the Introduction 
are given a series of studies for developing 
important principles of syntax, and a new 
presentation of the Vergilian verse and prin- 
ciples of quantity. Materials for literary 
study are provided in a bibliography; a list 
of topics for investigation; an account of 
the Royal House of Troy ; Rhetorical Study ; 
and notes of various kinds. The Eclogues 
are introduced at the request of teachers 
who desire to give their classes more than 
the first six books of the Mneid. (This edi- 
tion of Vergil is published by the American 
Book Company. Price, $1.50.) 

President W. R. Harper, of the Univer- 
sity of Chicago, and James Wallace have 
prepared a handsome, compact edition of 
Xenophon’s Anabasis for class-room use, 
with suitable illustrations and other aids to 
enhance interest and facilitate the study of 
the noble classic. The text is that of the 
recension of Arnold Hug. The notes are 
brief and elementary, supplemented by ref- 
erences to the grammars and to the histor- 
ical introduction which precedes the text. 
The first occurrence of words is indicated 
by special type. Great pains have been 
taken with the vocabulary. Guides are 
furnished for etymological study. Maps of 
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Greece and of the route of the Anabasis and 
the retreat are inserted. Three of the books 
have been edited for sight-reading. Tables 
of paradigms are given. The Historical In- 
troduction, Bibliography, and Itinerary are 
rich in information and can not but contrib- 
ute much to make the story seem real, 
(American Book Company. Price, $1.50.) 

For his book of Logarithmic Tables, 
Prof. George William Jones, of Cornell Uni- 
versity, has compared the figures of the 
principal larger tables, and applied every 
known test for accuracy, computing anew 
where there was doubt ; has sought, by simi- 
lar examinations of standard tables and by 
consultation, to secure a plan that would 
promote rapid and easy use; has employed 
such type and adopted such arrangement as 
would so far as possible prevent straining of 
the eyes; and presents the work at the 
small cost of seventy-five cents. The tables 
are preceded by a satisfactory set of explana- 
tions, and include logarithms of numbers, 
trigonometric functions, addition-subtraction 
logarithms, prime and composite numbers, 
squares, cubes, square and cube roots, recip- 
rocals, quarter-squares, Bessel’s coefficients, 
binomial coefficients, and errors of observa- 
tion. (Published by the author at Ithaca, 
N. Y., and by Macmillan & Co.) 
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Geological Society of America,—The sixth 
annual meeting of the Geological Society of 
America was held December 27-29, 1893, in 
Boston and Cambridge, Mass. The sessions 
of the opening and closing days were in the 
hall of the Boston Society of Natural His- 
tory, and those of the second day were in the 
Harvard University Museum, Cambridge. The 
Geological Society has a membership of about 
twe hundred and twenty-five, comprising most 
of the prominent working geologists of North 
America. It holds two meetings yearly, one 
in the summer in connection with the Amer- 
ican Association for the Advancement of 
Science, and a winter meeting in the holi- 
days following Christmas. Each of these 
meetings is held successively in different 
cities of the United States and Canada, pre- 
vious winter meetings having been held in 
New York, Washington, Columbus, and Ot- 
tawa. The officers elected for the year 1894 
are Prof. T. ©. Chamberlin, of Chicago, 
president; Prof. N. 8. Shaler, of Cambridge, 
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and Prof. George H. Williams, of Baltimore, 
vice-presidents; and Prof. H. L. Fairchild, 
of Rochester, N. Y., secretary. About sixty 
papers were presented at this meeting, a few 
of which are here briefly noticed : 

In his address as the retiring president, 
Sir J. William Dawson, of Montreal, chose 
for his subject Some Recent Discussions in 
Geology, considering especially the building 
up and development of the continents. He 
noted the controversies respecting the age of 
the older crystalline rocks, the true founda- 
tion stones of continents, instancing those of 
the Highlands of Scotland as described by 
Geikie, and the older rocks of North America 
as worked out by Logan and his successors. 
He was inclined to think that the oldest 
rocks that we shall know are the gneisses of 
the lower Laurentian, and that these may be 
regarded as the igneo-aqueous products of 
the earliest action of the waters on the crust 
of a cooling globe. He then referred to the 
rival theories of mountain-building, and, 
after distinguishing between mountains of 
eruption (volcanoes), like Vesuvius and Co- 
topaxi, mountains of slightly inclined strata, 
like the Lebanon and the Sierra Nevada, and 
mountains of contorted strata, like the Alps 
and the Appalachians, noted the diverse 
views as to the origin of the latter. He fa- 
vored the time-honored contraction theory as 
explained recently by Le Conte, but saw no 
objection to connecting with this the depo- 
sition theory of Hall and others, the ex- 
pansion theory of Mellard Reade, and the 
isostatic theory of Dutton. When it is neces- 
sary to account for the compression of vast 
masses of rock into a third of their normal 
dimensions and for their elevation thousands 
of feet above the level of the sea, we may 
be thankful to invoke all available powers 
each in its proper place, and the sculpturing 
due to atmospheric agencies besides. 

Prof. C. H. Hitchcock, of Hanover, N. H., 
spoke about Ancient Eruptive Rocks in the 
White Mountains. He said that in his re- 
ports of the New Hampshire Geological Sur- 
vey he had described in detail a great va- 
riety of granites occurring in the White 
Mountains, without having discovered the 
principle of their association. He then re- 
viewed the order of these varied igneous rocks 
and showed that the same structure found in 
volcanoes appeared in the White Mountains. 
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He was therefore convinced that the granites 
were truly eruptive. If the modern view of 
the formation of granite is correct, the depth 
at which it is formed, as shown in the White 
Mountain region, is from two thousand to five 
thousand feet, and decidedly not forty thou- 
sand feet, as some geologists have maintained. 

Prof. George H. Williams, of Johns Hop- 
kins University, treated the subject of An- 
cient Volcanic Rocks along the Eastern Bor- 
der of North America. He proposed to 
designate as volcanic only such igneous rocks 
as had flowed up through vents to the sur- 
face. All existing knowledge of the occur- 
rence of these rocks during the early geo- 
logic ages in eastern North America was 
summarized, beginning with Newfoundland 
and passing southwestward along the Appa- 
lachian mountain belt. 

Mr. Alexander Agassiz, Director of the 
Museum of Comparative Zodlogy at Harvard 
University, presented An Account of an Ex- 
pedition to the Bahamas, which were de- 
scribed as formed of wave-worn and wind- 
blown coral sands. 

Among the papers relating to the glacial 
drift, Prof. T. C. Chamberlin and Mr. Frank 
Leverett discussed Certain Features of the 
Past Drainage Systems of the Upper Ohio 
Basin, concluding that the lower portions of 
the rock valleys of the upper Ohio and its 
tributaries were eroded during an intergla- 
cial epoch. Prof. G. Frederick Wright, de- 
scribing parts of the same region in a paper 
on the Glacial History of Western Pennsyl- 
vania, referred the valley erosion in rock al- 
most wholly to a pregiacial time of higher 
altitude of the country, citing the occurrence 
of glacial gravel deposits extending from the 
high terraces down to the bottom lands, and 
regarding the Ice age as continuous and 
geologically short. 


The Harvard Observatery.—The begin- 
ning of the Astronomical Observatory of 
Harvard College is usually identified with the 
appointment of Prof. W.C. Bond as observer 
in 1840, The appearance of the first comet 
of 1843 excited fresh interest in the subject, 
and funds were collected to buy the great 
telescope, which then had only one match in 
the world, in 1847. The resources of the ob- 
servatory have since been increased by vari- 
ous subscriptions, gifts, and bequests. The 
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general expenses are largely provided for 
from the bequests of Edward B. Phillips and 
Robert Treat Paine. The Henry Draper 
Memorial, established by Mrs. Draper, fur- 
nishes the means of studying the spectra and 
other physical properties of the stars. The 
observing station near Arequipa, Peru, 8,050 
feet above the sea, was established under the 
bequest of Uriah A. Boyden. By maintain- 
- ing a station south of the equator, work at 
Cambridge may be extended to the southern 
stars ; and all important researches there are, 
therefore, now made to include stars in all 
parts of the sky, from the north to the south 
pole. Miss C. W. Bruce, of New York, has 
provided the means for a photographic tele- 
scope, which will be mounted first in Cam- 
bridge, and later in Peru. In meteorological 
work the observatory is associated with the 
Blue Hill Meteorological Observatory, the 
New England Meteorological Society, and the 
New England Weather Bureau, and provides 
for the publication in its annals of the results 
obtained by the observers of these associated 
stations. Meteorological stations connected 
with the observatory at Arequipa, Peru, are 
situated on Mount Chachani, 16,650 feet, and 
on El Misti, 19,200 feet, above the sea. Sev- 
eral large prisms have been procured for 
photographing the spectra of the stars. 


Women in Postal and Railway Serv- 
lee.—According to the Journal des Kcono- 
mistes, France was the first country to admit 
women to places in the postal administration, 
and their engagement has proved so satisfac- 
tory that the authorities are inclined to pre- 
fer them to men wherever it is possible. In 
the United Kingdom, deducting the letter 
carriers, 25°2 per cent of the persons em- 
ployed in the post offices are women. In 
Switzerland women are eligible equally with 
men for vacancies in the postal and railway 
departments. Many women are engaged in 
the telegraph and telephone departments, and 
the railways employ them in various capaci- 
ties. In Holland only eight classes of em- 
ployment in the administration of posts and 
telegraphs are open towomen. The railways 
employ seven hundred and twenty women. 
In Italy a few women are occupied in the 
postal and telegraph offices. In Spain nearly 
all the positions in the telephone offices are 
held by women, and their work in the tele- 
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graph offices has been so satisfactory that 
the Government has decided to have more of 
it. In Sweden more women than men are 
found in the telegraph offices, and single 
women are admitted to all departments of 
the post-office service, except that of letter 
carriers. Women have the same salaries and 
equal positions in the telegraph and post 
offices of Norway and Denmark as men, and 
in Denmark may become “station masters” 
on the railway, while they also figure as 
shorthand writers in the Parliament. We 
find them also in public offices, on the most 
liberal terms that have been made, in Fin- 
land and Iceland. They occupy many posi- 
tions in Germany, Austria, Roumania, Russia, 
and in the British colonies. The Republic of 
Brazil admits women to all the Government 
departments; the United States of Colombia 
has provided a class in telegraphy for them ; 
and in Chili, besides filling places in the 
postal and telegraph departments, they mo- 
nopolize the function of conductors on the 
tramways. 


The Russian Village.—While the dissolu- 
tion of the community of land in western 
Europe is of comparatively recent date, in 
Russia, as Mr. Isaac A. Hourwich shows in 
his Columbia College study of the Economics 
of a Russian Village, the process of evolu- 
tion has been less rapid, and this primeval 
institution has been preserved till to-day. 
There is not, however, found there within 
historical times that tribal communism which 
Mr. Lewis H. Morgan met with among North 
American Indians. The Russian village 
community of historical times consists of a 
number of large families, often, yet not ne- 
cessarily, of common ancestry, who possess 
the soil in common, but cultivate it by 
households. The ancient communal co-oper- 
ation reappears sporadically, on various spe- 
cial occasions, in the form of the pémoch (or 
help). Some householder invites his neigh- 
bors to help him in a certain work (just as 
in the times of our early settlements)—to 
mow his meadow lot, to reap his field, to cut 
down wood for a new house he has under- 
taken to build, etc. This is regarded asa 
reception tendered by the family to its neigh- 
bors, and different kinds of refreshments are 
prepared for the occasion, which constitute 
the only remuneration for the work done by 























the guests. Of course, there is nothing com- 
pulsory in the custom, and no one is bound 
to answer the call in case he does not like to 
do so. On the other hand, the party bene- 
fited is under an obligation to appear at the 
call of those who participated in the pémoch. 
This custom does not play as conspicuous a 
part as in former days, when rural settle- 
ments were scattered clearings in the forests, 
and pioneer work was constantly needed. 
Still, even then it was only a social revival, 
hinting at a preceding epoch of closer com- 
munistic co-operation, and at the same time 
pointing out the existing severance between 
the households of which the community was 
formed. The Russian family is not identical 
with the Roman family, in which the pater- 
familias was absolute master, or of any of 
its derivatives. It is a union of individuals 
having their individual rights recognized by 
the law, though sometimes not without. cer- 
tain limitations in favor of the head of the 
family. It is a perfect communistic com- 
monwealth. All the movables belonging to 
the household, as well as its whole income, 
constitute the collective property of the 
family, but not of its head. The old Rus- 
sian family resembled a community even in 
the number of its members. One described 
by Mr. Krasnoperoff numbered ninety-nine 
members, and was composed of a grand- 
mother with her children and married grand- 
children, all of whom were living together 
and working for their own common benefit. 
Such households, exceptions now, were uni- 
versal in the past. Thus ownership of land 
by the community without, and complete 
communism within the family, were the 
fundamental elements in the structure of 
the village at the dawn of Russian history. 


Chinese ‘ Letter Shops.’°—According to 
the United States consul at Fu Chau, the 
Chinese Government has not yet established 
any post offices or postal system for the 
masses of the people; yet communication is 
easy between the people in all parts of the 
empire through private enterprise, which 
has established what are called “letter 
shops.” Official dispatches are carried by 
couriers, at a rate so rapid, in cases of emer 
gency, as from two hundred to two hundred 
and fifty miles a day. These official couriers 
are not allowed to convey private dispatches. 
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At the treaty ports “letter shops” are used 
by the natives only; but in the interior, or at 
places not reached by the foreign postal ar- 
rangements, they are employed by foreigners 
as well, chiefly by missionaries. All letters 
and parcels to be sent may be registered and 
insured. When given in at a “letter shop,” 
the contents of the envelope are displayed 
before it is sealed up, and stamped with the 
“chop” of the shop. Charges for the trans- 
mission of valuables are made on a percent- 
age of declared value, and, as with letters, 
differ according to the distance to which the 
package is to be carried. A receipt is given, 
and the shopkeeper then becomes respon- 
sible either for its safe delivery, with un- 
broken “chop” or seal, at its destination, 
or for its return to the sender. In some 
parts of the empire about two thirds of the 
expenses of transmission are paid by the 
sender, while the remainder is collected from 
the receiver ; thus the shop is secured against 
entire loss from transient customers, and the 
sender has some guarantee that his letter 
will be carried with dispatch. There are 
said to be nearly two hundred letter shops 
in Shanghai, but in many remote villages 
there are none. 


Protection of Birds’ Eggs.—A short dis- 
cussion took place in the British Association 
concerning the best method of protecting 
birds’ eggs. In presenting the report of the 
committee on the subject, Dr. Vachell said 
that, while everybody agreed that eggs should 
be protected, serious differences of opinion 
prevailed as to the way in which the object 
should be reached. Some thought the tak- 
ing of particular eggs in particular places 
should be prevented at particular times of 
the year. Against this, it had been found 
impossible, on account of resemblances, to 
prove in court the specific identity of many 
kinds of eggs. It had therefore been sug- 
gested, as a better plan, to protect the special 
areas in which particular species were found 
to be declining. The question was asked, 
What was to be done with the little boy ten 
years old who might be tempted to rob a 
nest? Was he to be sent tojail? Mr. Wal- 
ter found bird-nesting an intolerable nui- 
sance, eggs being collected, not for scientific 
purposes, but simply to ornament rooms, 
Mr. M.S. Pemberry argued that many boys 
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began a study of natural history by the col- 
lection of eggs. Mr. Milne Redhead did not 
think the act of bird-nesting the greatest 
evil, but the collection of eggs for sale in 
large towns. Prof. Newton spoke of the 
practical impossibility of convicting bird- 
nesters on account of the difficulty of distin- 
guishing between the eggs of one species and 
those of another. 


Various Speeds.—The horse, said Mr. 
Jeremiah Head, in a paper recently read, 
though he could not walk faster than man, nor 
exceed him in jumping heights or distances, 
could certainly beat him altogether when gal- 
loping or trotting. A mile had been galloped 
in one hundred and three seconds, equal to 
thirty-five miles per hour,and had been trotted 
in one hundred and twenty-four seconds, equal 
to twenty-nine miles per hour. How man’s 
position as a competitor with other animals 
in speed was affected by his use of mechan- 
ical aids, but without any extraneous motive 
power, was considered in reference to loco- 
motion on land, in water, and in air. But 
the most wonderful increase in the locomo. 
tive power of man on land was obtained by 
the use of the modern cycle. One mile had 
been cycled at the rate of 27:1 miles per 
hour, fifty at twenty, one hundred at 16°6, 
three hundred and eighty-eight at 12-5, and 
nine hundred at 12°43 miles perhour. Un- 
aided by mechanism man had shown himself 


» able to swim for short distances at the rate 


of three, and long distances (twenty-two 
miles) at the rate of one mile per hour. He 
had also given instances of being able to re- 
main under water for four and a half min- 
utes. Credible eyewitnesses stated that 
porpoises easily overtook and kept pace with 
a steamer going twelve and a half knots, or, 
say, over fourteen miles an hour, for an in- 
definite length of time. This was five and 
fifteen times the maximum swimming speed 
of a man for short and long distances re- 


spectively. 


Tendencies of Population.—In a paper 
readin the British Association, Mr. E. Can- 
nan, of Oxford, sought to show that, con- 
trary to the general belief that the population 
ofthe great towns is being increased almost 
as much by immigration as by excess of 
births over deaths, the excess of immigrants 
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over emigrants, or net immigration, is rapidly 
diminishing, and seems likely to disappear 
before the end of the century. The net im- 
migration into London in the last ten years 
was only fifty-six per cent of what it was in 
the previous ten years, and only sixty-three 
per cent of what it was thirty years before, 
when the population was two and a half mil- 
lions less than it is now. In this matter Lon- 
don is.by no means in advance of the other 
great towns. In Liverpool the net immigra- 
tion was 68,000 in 1851 to 1860, 56,000 in 
1861 to 1870, 49,000 in 1871 to 1880, but in 
1881 to 1890 the balance was the other way, 
and there was a net emigration of 15,000. 
In the case of Manchester the decline of the 
net immigration was neither so continuous 
nor so great asin Liverpool, but it was con- 
siderable. In each of the first two decades 
it was about 32,000, then it rose to nearly 
50,000, but in the last decade it has declined 
to 17,700. The three great Yorkshire towns, 
Leeds, Sheffield, and Bradford, showed con- 
siderable fluctuations. Into the three taken 
together the net immigration was 25,000 in 
1851 to 1860; in 1861 to 1870 it made an 
enormous jump up to 78,000, and then 
dropped right down to 18,000 in 1881 to 
1890, The net immigration into the towns 
was affected by migration between the towr’s 
and other countries as well as by migration 
between the towns and the rest of England 
and Wales. 


Animal and Artificial Mechanism.— 
Comparing animal mechanism with artificial, 
Mr. Jeremiah Head said, in his sectional ad- 
dress at the British Association, that all ani- 
mals were in their bodily frames, and in the 
intricate processes and functions which went 
on continuously therein, mechanisms of so 
elaborate a kind that we could only look and 
wonder and strive to imitate them a little here 
and there. The mechanical nomenclature of 
all languages was largely derived from the 
bodies of men and other animals. Many of 
our principal mechanical devices had pre- 
existed in them. Mr. Head proceeded to 
consider how far man was in his natural con- 
dition, and had become by the aid of mechan- 
ical science, able to compete successfully with 
other and specially endowed animals, each in 
his own sphere of action. The bodily frame 
of man was adapted for life and movement 
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only on or near to the surface of the earth. 
Without mechanical aids he could walk for 
several hours at aspeed which was ordinarily 
from three to four miles per hour. Under 
exceptional circumstances he had accom- 
plished over eight miles in one hour, and an 
average of two and three quarter miles per 
hour for a hundred and forty-one hours. In 
running he had covered about eleven and a 
half miles in an hour. The power of the liv- 
ing human mechanism to withstand widely 
diverse and excessive strains was altogether 
unapproachable in artificial constructions. 
Thus, although fitted for an external atmos- 
pheric pressure of about fifteen pounds per 
square inch, he had been able, as exemplified 
by Messrs. Glaisher and Coxwell in 1862, to 
ascend to a height of seven miles and breathe 
air ata pressure of only three anda half pounds 
per square inch, and still live. And, on the 
other hand, divers had been down eighty feet 
deep, entailing an extra pressure of about 
thirty-six pounds per square inch, and had 
returned safely. One had even been to a 
depth of one hundred and fifty feet, but the 
resulting pressure of sixty-seven pounds per 
square inch cost him his life. No animal 
burrowed downward into the earth to a 
greater depth than eight feet, and then only 
in dry ground. 


The Phillips Prize Essay Fand.—The 
Herbert M. Phillips prize essay fund of five 
thousand dollars of the American Philo- 
sophical Society was founded by Miss Emily 
Phillips in memory of her deceased brother, 
who was an honored member of the society. 
Its purpose is the provision of prizes, to be 
awarded from time to time from the income 
of the fund, for the best essay of real merit 
on the science and philosophy of jurispru- 
dence. In pursuance of the conditions of 
its establishment, a prize is now offered by 
the society, to be awarded during 1895, of 
five hundred dollars lawful gold coin for the 
best essay on either of the following sub- 
jects: 1. The sources, formation, and de- 
velopment of what is generally designated 
the common law of England. 2. The the- 
ory of the state, treated historically, and 
upon principle, with a discussion of the 
various schools of classical, medieval, and 
modern thought upon the subject. 8, The 
historical and doctrinal relations of the Ro- 
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man law and the English law, illustrated by 
parallels and contrasts. The essays of com- 
petitors should be in possession of the so- 
ciety before the first day of January, 1895, 
and should be sent addressed to Frederick 
Fraley, president of the society. 


Oxygen as a Remedy for Choke Damp.— 
A committee appointed at the Edinburgh 
meeting of the British Association, 1892; to 
determine whether oxygen gas was useful as 
a restorative in cases of carbonic-acid poison- 
ing, and particularly in those of choke-damp 
asphyxia in mines, reported to the recent 
meeting its conclusions, from experiments on 
rabbits, that oxygen was of no greater service 
than air. It suggested, however, that the 
experiment of keeping a few cylinders of 
air with nose and mouth pieces ready for use 
in those parts of the workings where men 
could be most easily imprisoned might be 
attended with valuable results. It seemed 
quite reasonable that where a person had to 
be dragged long distances through a con- 
taminated atmosphere the chances of ulti- 
mate recovery would be greater if the 
effects of this poisonous atmosphere were 
neutralized at the commencement and dur- 
ing the progress of the work of rescue than 
if no such attempt were made until fresh air 
was reached in the ordinary way. 


Isolation of Fluorine.—A demonstration 
of the isolation of fluorine was made before’ 
the British Association by Dr. Meslans, the 
representative of the French chemist, M. H. 
Moissan. The apparatus employed consists 
entirely of platinum and fluorspar. A power- 
ful current of electricity is passed between 
platinum electrodes through anhydrous liquid 
hydrogen fluoride mixed with one of its 
salts, and cooled to a very low temperature 
by means of methyl chloride. Under these 
conditions fluorine is given off from one of 
the electrodes, and hydrogen gas from the 
other. The fluorine is an almost colorless 
gas, and its presence is made evident by 
its action on various compounds. COrystal- 
lized silicon, amorphous boron, phosphorus, 
sulphur, alcohol, and various metals take fire 
at the ordinary temperature and burn bril- 
liantly in a current of the gas. These phe- 
nomena were exhibited to the section, and 
the demonstration was in every way success- 
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ful. Sir Henry Roscoe moved a vote of 
thanks to M. Moissan and M. Meslans. The 
vote, he said, must be regarded as coming 
from the whole Association and not simply 
from the Chemical Section. Prof. T. E. 
Thorpe seconded the motion, which was car- 
ried with loud cheers, and the president of 
the section, Dr. Emerson Reynolds, sent a 
telegram to M. Moissan congratulating him, 
on behalf of the section, on the great success 
of the demonstration. 


Bacteriology in Chemistry.—Bacteriol- 
ogy, said Prof. Frankland, opening the dis- 
cussion of that subject in the British Asso- 
ciation, although originally an offshoot of 
botany, received its great impulse from the 
association with chemistry which began 
with the researches of Pasteur, while the 
greater part of our more recent knowledge 
was due to the labors of those medical men 
who had followed in the steps of Koch and 
his pupils. The progress that has been 
made of late years in this line of research 
was mainly due to the methods of producing 
pure and selective cultivations. These meth- 
ods did not at present seem capable of any 
great modification, and a knowledge of them 
might be regarded as essential in a really 
liberal education. Pure cultivations of 
yeasts were now articles of commerce, and 
pure cultivations of microbes for purposes of 
research could be obtained in the same man- 
ner as pure chemicals, Bacteria, whose 
properties had been modified by successive 
cultivations, are also supplied in quantities 
for the preventive inoculation of cattle. 
Later work had shown that the differentia- 
tion of even the most carefully studied bac- 
teria, such as those of cholera and typhoid, 
was very difficult, and the morphological 
characteristics which were originally em- 
ployed almost exclusively had given way to 
chemical and pathogenic tests. Individuals 
of the same bacterium under different con- 
ditions will show greater variations than 
are shown by different species. The fer- 
mentations produced by bacteria, as distinct 
from those produced by yeasts, were of con- 
stantly increasing importance, and had 
afforded means of splitting up certain com- 
pounds and isolating new products that 
could not be obtained in any other way. The 
compounds fermentable in this way belonged 
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to a very few chemical groups, and the 
products of the change were few in num- 
ber and comparatively simple in character. 
It would seem that while the same com- 
pound might yield different products when 
acted upon by different organisms, one and 
the same organism would yield the same 
products even when it acted on substances of 
very different composition. By reason of 
their selective action and their tendency to 
attack certain compounds in preference to 
others in the same liquid, bacteria enabled 
us to separate substances of identical chem- 
ical composition but different physical proper- 
ties which could not as yet be separated in 
any other way. 


Aretie Rivers.—The rivers which flow 
into the Arctic Ocean, said Mr. Henry See- 
bohm in the British Association, are some of 
them among the greatest in the world. 
Some idea of the relative sizes of the drain- 
age areas of a few of the best-known rivers 
may be learned from the following, in 
which the Thames, with a drainage area of 
6,000 square miles, is the unit: Nine Thames 
equal one Elbe (54,000); two Elbes equal 
one Pechora (108,000); two and a half Pe- 
choras equal one Danube (270,000); two 
Danubes equal one Mackenzie (540,000); 
two Mackenzies equal one Yenisei (1,080,- 
000); two Yeniseis equal one Amazon (2,- 
160,000). There is nothing that makes a 
greater impression upon the arctic traveler 
than the enormous width of the rivers. The 
Pechora is only a river of the fifth magni- 
tude, but it is more than a mile wide for 
several hundred miles of its course. The 
Yenisei is more than three miles wide for at 
least a thousand miles and a mile wide for 
nearly another thousand. Whymper de- 
scribes the Yukon as varying from one to 
four miles in width for three or four hun- 
dred miles of its length. The Mackenzie is 
described as averaging a mile in width for 
more than a thousand miles, with occasional 
expansions for long distances to twice that 
size. 


Investigation of Earthquake Phenome- 
na.—The committee of the British Associa- 
tion, appointed to investigate the volcanic 
and earthquake phenomena of Japan, has 
reported that the records of horizontal pen- 
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dulum motions during the past ten years 
show that the earth tremors of Japan have 
no direct relation to its earthquakes. Rec- 
ords of both have been kept. A well- 
marked periodic tilt of the land has been 
detected, corresponding to a rise of the land 
on the northeast side, and a more rapid 
subsidence of it again. Similar effects had 
been recorded in Germany, but of much 
smaller amplitude. In Germany, barometric 
changes caused the tilting, but the relation 
between the two was not so marked in Ja- 
pan; there may possibly, however, be some 
connection of them with magnetic influences. 
The directions of earthquake motions and of 
earth tremors across Japan were each at 
right angles to the mountain axis of the 
country, a fact which suggests that both are 
caused by crumpling of the mountains round 
their axis. The observations of earth tre- 
mors had gone so far as to demand atten- 
tion from practical astronomers and others. 
When a tremor occurred it rendered delicate 
weighing impossible, inasmuch as the bal- 
ance swung irregularly and altered its zero. 
Similarly astronomical observations would be 
upset. A practical outcome of the commit- 
tee’s reports was the alteration in the design 
of bridges in Japan. After earthquakes it 
was found that bridges and other masonry 
gave way at the base; the form of a wall or 
pier had been calculated which, on being 
subjected to a horizontal reciprocating medi- 
um, would be equally likely to break at any 
part. 


Mount Tacoma.—aAn effort is making by 
the citizens of Tacoma, Washington, to re- 
store to their lofty and graceful mountain—to 
which the name Rainier has been attached— 
its aboriginal designation of Tacoma. This 
term, according to the analysis of it by the 
Hon. James Wickersham, quoted in F. G. 
Plummer’s Illustrated Guide Book, means 
“ snow-covered mountain.” The mountain is 
in full view from the city of Tacoma, bearing 
south, 56° east, a distance of forty-four miles. 
It stands about twelve miles west of the 
Cascade Range, and its entire drainage flows 
westward into Puget Sound and the Colum- 
bia River. It “has the form of a dome sur- 
mounted by three small peaks, with a maxi- 
mum elevation of fifteen thousand feet. It 
rises almost from the sea-level; and as its 
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average diameter at the base is about twenty 
miles, its mass is roughly estimated at two 
hundred cubic miles. Upon its slopes on 
every side are enormous glaciers and ice- 
fields, arranged on radial lines and forming 
a system that for extent and grandeur is un- 
excelled on the earth. The limit of perpet- 
ual snow is at four thousand feet, but the 
timber line extends much higher. Natural 
groves, meadows, and prairies surround the 
mountain, except where the river cafions and 
glaciers cut the slopes. Upon the northeast 
the Urania, Blaine, Inter, and Winthrop gla- 
ciers drain into White River and thence to 
Duwamish Bay. To the northeast the Car- 
bon, Willis, North Mowich, South Mowich, 
and Pugallup glaciers form the Pugallup 
River, which flows to Tacoma harbor. To 
the southwest_ the Tahoma, Kautz, Van 
Trump, Nisqually, and Paradise glaciers 
drain into the Nisqually River, which flows 
through Succotash Valley to Puget Sound. 
The Cowlitz River is the drainage from the 
Cowlitz, Willinakas, and Little Willinakes 
glaciers, and flows info the Columbia River.” 
The mountain is reached from Tacoma by 
electric railway, eleven miles to Lake Park, 
stages to Paradise Park, sixty-seven miles 
from the city, and thence by a day’s hard 
work climbing nine thousand feet up in 
seven miles. Mr. Plummer’s Guide Book 
(Tacoma, Wash.) is full of information about 
the mountain, clearly and precisely given. 


Dr. Alfred L. Carroll.—Dr. Alfred Lud- 
low Carroll, of New York, who died October 
80, 1893, was a physician of high standing, 
a vigorous writer on subjects of medicine, 
sanitation, and hygiene, and an active la- 
borer for the elevation of the standards of 
medical science and practice and the diffu- 
sion of sound principles of hygiene. A full 
sketch of his life has been prepared by 
Dr. J. W. 8. Gouley for the New York 
State Medical Association, from the advance 
sheets of which, kindly furnished us by him, 
we gather that he was born in New York 
city, August 8, 1833, the son of parents of 
good scholarship and refined tastes. He be- 
gan the study of his profession when eight- 
een years of age, with Dr. Valentine Mott, 
expecting to become a surgeon, but after- 
ward turned his attention to general medi- 
cine. He began to contribute to the med- 
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ical press in 1857, and wrote many papers 
and editorial articles for several journals; 
and from 1867 to 1871 edited the Medical 
Gazette. As editor he “labored industrious- 
ly to raise the standard of medical morals 
and of scientific essays. His reviews of 
literary and scientific works are so many 
pleas for thoroughness in research, accuracy 
in statement, simplicity in diction, and good 
taste in composition. . . . His dislike of 
shams and of irrational methods is exhibit- 
ed throughout his essays, both medical and 
literary, in verse and in prose.” With his 
other qualities he had a keen wit, which was 
used to good effect in his writings, and in 
drawings and models satirizing follies, 
abuses, exaggeration in fashions, and hygi- 
enic improprieties. Retiring from the edit- 
orship of the Medical Gazette in 1871, he 
settled for practice in New Brighton, Staten 
Island, till 1889, when he removed to New 
York city. He was a member of the Coun- 
cil of the New York State Medical Associa- 
tion, and for three years edited its transac- 
tions. His most important work was per- 
formed in sanitary science. Dr. Gouley 
pames thirty-seven editorial articles on pub- 
lic health, which he published while editor 
of the Medical Gazette. He wrote for the 
World a series of articles—the Ollapod 
Papers—on hygiene, conveying useful infor- 
mation respecting the prevention of disease 
and the general care of the person, which 
were widely read. During his residence in 
New Brighton he gave a series of free popu- 
lar lectures on hygiene. His address on the 
Philosophy of Health before the Alumni 
Association of the University Medical Col- 
lege of New York, and those on Public 
Health before the New York State Medical 
Association in 1885, and the American Med- 
ical Association in 1890 were of high charac- 
ter. In 1884 he became Secretary of the 
New York State Board of Health, succeed- 
ing Dr. Elisha Harris, deceased. In this 
position he was much consulted with refer- 
ence to health laws and general sanitation. 
While in this office he delivered an accept- 
able course of lectures on hygiene at the 
Albany Medical College; and he gave 
courses on the same subject at the Mott 
Memorial Hall in 1890, and at the New York 


College of Veterinary Surgeons in 1891. Dr. 
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writings, with which only he is acquainted, 
as “full of original observations, keen appli- 
cation of the most progressive science, and 
conclusions of the greatest practical value.” 


Cheating Ancestors and Gods.—A curi- 
ous industry in some of the provinces of 
China is the manufacture of mock money for 
offering to the dead. Formerly sham paper 
money was burned, but now mock dollars are 
used, They are only half the size of real 
dollars, but the dead are supposed not to 
know the difference ; and, moreover, there is 
no more harm in cheating the dead than there 
is in cheating the living. To make then, tin, 
hammered out till it is not thicker than the 
thickest paper, is punched to the size of half 
dollars and pasted on disks of cardboard. A 
boy then takes the pieces, and with two dies, 
one representing the one side and the other 
the reverse, hammers impressions of dollars 
upon them, and the money is ready for use. 
Some districts of the Anhui province having 
been ravaged by an epidemic, so that in many 
places the people were not able to attend to 
the harvesting of the crops, an attempt was 
made to deceive the gods by playing at New- 
Year’s day. Every preparation—burning 
fire-crackers and pasting happy sentences in 
red paper on the doors, and the rest—was 
made for celebrating the bogus New Year. 
The object was to make the god of sickness 
think he had made a mistake in the seasons, 
and had erred in bringing an epidemic on the 
people at a time when, in the course of Na- 
ture, no epidemic should appear. As any ac- 
tion contrary to Nature done by the gods is 
liable to punishment by the King of Heaven, 
the actors in this farce thought that the god 
of sickness would gather his evil spirits back 
to him for fear of the displeasure of his su- 
perior divinity. This child’s play received 
the permirsion and co-operation of the local 
authorities. 


The Future of Geographical Exploration. 
—lIn his recent annual address as President 
of the Royal Geographical Society, Mr. Clem- 
ents R. Markham said that the work of geo- 
graphical discovery during living memory 
had proceeded with such rapidity that many 
had been half inclined to think that there 
was little left to be done. There were still 
wide tracts, however, in all the great divisions 
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of the earth, which were unknown to us and 
which would furnish work to explorers for 
many years to come; while the examinaticn 
of ocean depths was an important task which 
had but lately been begun. Moreover, there 
were regions of vast extent which were only 
very partially known to us, the more detailed 
examination of which would enable explorers 
to collect geographical information of the 
highest value and of the greatest interest. 
It was from the methodical study of limited 
areas that science derived the most satisfac- 
tory results. When such investigations were 
begun it was found how meager and inaccu- 
rate previous knowledge, derived from the 
cursory information picked up during some 
rapid march, had been. A detailed scien- 
tific monograph on a little-known region of 
comparatively small extent supplied work of 
absorbing interest to the explorer, while he 
had the satisfaction of knowing that his la- 
bors would be of lasting value and utility. 
There was sufficient work of this less am- 
bitious but not less serviceable kind to oc- 
cupy a whole army of field geographers for 
many decades. Exact delineation by trigo- 
nometrical measurement was their work. It 
was hardly begun. With the exception of 
countries in Europe, British India, the coast 
of the United States and a small part of its 
interior, the whole world was still unmapped, 





NOTES. 


Taree lectures for young people were 
delivered in January in behalf of the Royal 
hical Society, by Dougias Freshfield, 
President of the Alpine Club, on Mountains. 
The special subjects were a brief general de- 
scription of the structure and features of a 
mountain region; the steps by which the 
High Alps have gradually been discovered, 
conquered, and converted to human uses; 
and the lecturer’s special field of exploration, 
the Caucasus. 


As many as a hundred and thirty papers 
were read in the Meteorological Congress, in 
Chicago, in August, 1893. The congress was 
divided into nine sections: A, Prof. C. A. 
Schult and H. H, Clayton presiding, discuss- 
ing instruments and methods of observation, 
especially methods of observing in the upper 
air; B, Prof. Cleveland Abbe, president, 
dealing with questions of meteorological 
dynamics, including thunder-storm phenom- 
ena ; C, Prof. F. E. Nipher presiding, climatol- 
ogy; D, Major H. C. Dunwoody, a 
the relation of climate to plant and 












NOTES. | 719 


life; E, Lieutenant W. H. Beehler, marine 
meteorology, ocean storms and their 

tion, methods of observation at sea, and in- 
ternational co-operation; F, Prof. Charles 
Carpmel and A. Lawrence Rotch, im 
ment of weather service, and especial'y the 
progress of weather forecasting ; G, Prof. F. 
H. Bigelow, problems of atmospheric elec- 


tricity and terrestrial magnetism; H, Prof. ~ 


Thomas Russell, rivers and the prediction of 
floods; I, Oliver L. Fassig, history and bibli- 
ography. 

Tue name of the Chinook wind is taken, 
according to H. M. Ballou, from that of the 
Chinook Indians, near Puget Sound. During 
the prevalence of the wind the thermometer 
rises in a few hours from below zero to 40° 
or 45°. It is analogous to the Fohn of 
Switzerland, and similar winds are 
from various parts of the world. All that is 
needed to produce them are high and low 
pressure areas, whereby the air is caused to 
pass over the mountains, depositing its mois- 
ture on the ascent, and descending on the 
leeward side. 


Srrixxs, it appears, are not a modern in- 
novation, but were known centuries ago, with 
outcomes as disastrous as those of the pres 
ent. In the year 1329 astrike of brasswork- 
ers was begun in Breslau, Silesia, which lasted 
ayear. Fifty-six years later, in 1385, one of 
blacksmiths took place in Dantzic, which end- 
ed when the local authorities obtained per- 
mission to issue an edict proclaiming that 
until further notice any workman refusing to 
obey the lawful dictates of his employer as 
to continuing operations was to be summarily 
deprived of his ears. 


Tue English National Society for the Em- 
ployment of Epileptics has bought an estate 
in every way desirable for a proposed colon 
of epileptics, and is a means to fit it 
up and set the colon my in operation. It will 
enjoy the guidance of the experience of Ger- 
many, where an epileptic colony has been in 
existence at Bielefeld for twenty-six years 
with very encouraging results, and has now 
more than eleven hundred ‘cplleptle inhab- 
itants on an area of four hundred acres. 
plan of the English society is to give the col- 
ony as little as possible the character of an 
institution. The houses will be small, as in 
Germany, and the inmates of each will form 
a separate family. The industries will be 
market cow-keeping, dairy work, 


poultry farming, and other similar occu 
tions, besides various trades and handiorafa, 


The women, who will be accommodated on a 
of the estate, will be 
whectodily te lenaitih Gaak aut i 
and domestic service. The children will be 
Cen * apenas eg trained to various in- 
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diseases. W. R. Le Fanu, in his Seventy 
Years of Irish Life, gives the following tes- 
timony of an invalid who had sought the 
benefits of Knock Chapel: “Indeed, sir, I 
took all the rounds and said all the prayers, 
but it was of no use; not but what it’s a 
grand place. It would astonish you to see 
all the sticks and crutches hanging up there 
—left behind by poor cripples who went 
home cured. It’s my opinion, sir, that for 
rheumatism, and the like of that, it’s a grand 
place entirely ; i, but as for the liver, it’s not 
worth a d—n.” 


Tue third session - the School of Applied 
Ethics will be held at Plymouth, Mass,, in 
July and August, 1894. Lectures will be 
given by leading scholars in three depart- 
ments, namely: those of Ethics, under the 
direction of Prof. Felix Adler; Economics, 
Prof. H. C. Adams, director; and History of 
Religions, Prof. C. H. Toy, director. A com- 
plete p me of the lectures is to be is- 
sued. §, Burns Weston, Secretary, 118 South 
Twelfth Street, Philadelphia. 





OBITUARY NOTES. 


Frank Bo.tes, Secretary of Harvatd Uni- 
versity and an esteemed contributor to The 
Popular Science Monthly, died at his home 
in Cambridge, Mass., of pneumonia, January 
10th, in his thirty-eighth year. His father 
was the first editor of the Boston Journal, 
and was distinguished in public life; his 
mother was a sister of General John A. Dix. 
He was a graduate of the Columbia and the 
Harvard Law Schools; had considerable ex- 

ence in journalistic work ; contributed to 

iterary periodicals under the signature of 

x ee Raleigh”; was a hard worker over 
and was enthusiastically fond of out- 

door life and the study of Nature in all her 
aspects, making specialties of mountains and 
birds. A few years he bought an aban- 
doned farm, on the of Chocorua Lake 
and at the foot of the mountain of that 
name, where, as he told a gentleman who 
called on him last summer, he spent “ every 
’ minute” he could spare from his duties at 
Cambridge, and where he kept his pet owls 
and mice, etc., in summer, wintering them 
at Cambridge. He contributed to The Popu- 
lar Science Monthly an article on Ways of 
the Owl, published in June, 1892, and other 
articles which will appear in time; published 
two books, describing his outdoor and moun- 
tain excursions and studies, entitled The 
Land of the Lingering Snow and To the 
North of Bear Camp Water, and was the au- 
thor, besides, of some books of information 
Harvard University, the Genealo- 

of the Family of Anthony Important 
lish Statutes, and an essay on Interna- 
tional Arbitration, which secured him the 
Bowdoin at Harvard. As Secretary of 
Harvard University he kept the interests of 
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the students at heart, established an employ- 
ment bureau for them, and was beloved by 
them, 


Tue Rev. Samuel Lockwood, Ph. D., who 
died at Freehold, N. J., January 9th, = 
seventy-five years, was well known by his 
popular articles on scientific subjects, which 
he invested with a rare charm of sympathetic 
interest. He was a close observer, particu- 
larly of animals in their various moods, and 
his descriptions were always picturesque, 
while accurate. He contributed sixteen arti- 
cles to The Popular Science Monthly, begin- 
ning with the first volume. The subjects 
were: Crabs, Audubon’s Lily, the Coati- 
mondi, Cultivating Wild Flowers, The Ene- 
mies we Import, The Eucalyptus, Glass 
Sponges, The Great Cemetery in Colorado, 
A Mastodon, Musical Mice, The Oyster, 
American Owls, Scratching in the Animal 
Kingdom, and Sea Anemones. 


Mr. Rosert Bentiey, of Earl’s Court, an 
eminent English botanist, died in December, 
1893. Soon after becoming a member of 
the College of Surgeons, in 1847, he was ap- 
pointed lecturer on botany in the Medical 
School of the London Hospital, and Professor 
of Botany in King’s College. His subsequent 
life was entirely devoted to the advancement 
of botanical science, and he was the author 
of numerous books and papers bearing upon 
it, and upon the application of botanical 
knowledge to medicine and inthe arts. One 
of the last of his works cf this kind was the 
editing jointly with Profs. Redwood and Att- 
field of the British Pharmacopeia of 1885, 
which is still the official standard for all 
medicinal preparations required by the Med- 
ical Council. 


T. W. Kennarp, C. E., founder of the 
Monmouthshire Crumlin Works, Wales, and 
designer and constructor of the Crumlin Via- 
duct, who died in September, 1893, was the 
engineer-in-chief of the Atlantic and Great 
Western Railway in the United States. 


Rear-ApmiraL Marin H. Jansen, of the 
Royal Netherlands Navy, died at the Hague, 
September 9, 1893, on the last day of his 
seventy-seventh year. He was largely en- 
gaged during his active life in geographical 
exploration and surveying; was a corre- 
spondent of Lieutenant M. F. Maury, of the 
United States, in his scientific work; con- 
tributed much information in aid of his re- 
searches, and published a translation of his 
Physical Geography of the Sea, with valuable 
appendices on land and sea breezes in the 
tropics and on ozone, which Maury incorpo- 
rated into his own subsequent editions ; pub- 
lished an important work, in 1864, on The 
Latest Discoveries in Maritime Affairs; was 
the chief promoter of the revival of arctic 
exploration in Holland ; and contributed 
other ene-eleiaieine services to science. He was 
an honorary pede of the 
British Royal Gecoeehion 
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